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EFFECT OF TREATED LENGTH ON PERFORMANCE OF FULL-SCALE
TURBOFAN INLET NOISE SUPPRESSORS
by James H, Dittmar and John F, Groeneweg

Lewis Research Center

SUMMARY

Two inlet noise suppressors containing wall treatment plus three treated rings were
tested on a fan in an outdoor noise facility. Sound power attenuations were measured
for three treated lengths of each suppressor. The noise reduction from the segment of
liner closest to the fan, which contained a segment of wall treatment downstream of the
splitter rings, was greater than the reduction from either of the other segments. The
decibel attenuations of the ringed liner segments were linear with liner length as pre-
dicted by theory. The acoustic attenuation of the wall treatment was considerably
greater than expected from available theory. This inordinate effectivness of the wall
treatment strongly suggests the possibility of using no-ring inlet suppressors when the
required noise reduction is moderate,

The decibel attenuations were higher than predicted above 2000 hertz, and the two
suppressors behaved similarly despite the prediction of different behavior. The addi-
tion of taped inlet rings to the open configuration caused a shift in noise directivity, and
the addition of a taped exhaust splitter caused a broad-band ncise increase. This noise
increase is probably the cause of an observed noise floor which indicated that self-
generated noise by splitters could limit attainable suppressor noise reductions.

INTRODUCTION

The length of a turbofan engine inlet infiuences the engine performance and the en-
gine nacelle installation. When inlet noise suppression is used, the length and associ-
ated weight of the sound absorbing material become significant considerations for the
nacelle design. To increase the knowledge of inlet suppressor performance with length
variation, the full-scale fan tests described in this report were conducted.



Two existing inlet noise suppressors were tested in an outdoor noise facility at
Lewis (refs. 1to 3). The suppressors were designed using the theory described in ref-
erences 3 and 4. They were of a perforated-plate-over-honeycomb construction and
included wall treatment as well as three treated splitter rings. The differences between
the two suppressors were in the open area and hole size of their facing sheets. The
attenuation characteristics of the suppressors were expected to differ primarily in level.

The suppressors were installed in a 1. 4 pressure ratio, 1.83-meter (6-ft) diameter
fan stage. Sound power level attenuation increments were measured for three treated
lengths of each suppressor by selectively removing metal tape from the lined surfaces.
The exhaust duct, including an aft splitter, was acoustically treated for these tests to
minimize forward radiation of aft fan noise that could possibly mask the results of the
inlet suppressor length variations.

Other tests were run to evaluate the amount of noise transmitted through the casing.
In addition, the effects of the hard inlet splitters on fan noise were determined by com-
paring the noigse radiated from the fully faped splitiers with that noise radiated from a
hard inlet without splitters. Radial acoustic probe data were also taken in the fan inlet
duct at an axial location between the inlet rings and the rotor face. The radial variation
of the noise level was measured with both the taped inlet and the soft (active) inlet con~
figurations.

APPARATUS AND PROCEDURE
Fan and Test Facility

Figure 1 is a cutaway view of the 1.83-meter (6-ft) diameter fan assembly used in
these tests. This single-stage fan (designated QF-3) had a large rotor-stator axial
spacing of approximately 3.7 rotor chords and had no inlet guide vanes. An abbreviated
description of the design characteristics of this fan is given in table I.

The tests were conducted in the full-scale fan outdoor fest facility at Lewis. Fig-
ure 2(a) shows the test site, and figure 2(b) a plan view of the facility. The fan was
driven by electric motors inside the building through a gear box and through the shaft
shown entering the fan nacelle inlet, The area between the fan and the microphones is
asphalt surfaced, and the face of the drive motor building is covered with 15, 24-
centimeter (6-in,) thick polyurethane ether open-cell foam.

Inlet Suppressors

As noted, two inlet noise suppressors were used in the liner length variation tests.



The inlet suppressors consist of a lined outer cowl and three, 2.54-centimeter (1-in.)
thick splitter rings with acoustic lining on both sides of the rings (tig. 1). The sup-
pressor dimensions and the materials used in the acoustic liners are shown. in figure 3.
As indicated in figure 3 the two suppressors (designated suppressor A and suppressor B)
differed only with respect to facing sheet open area ratio and hole size. The intent in
testing the two suppressors was to observe the different amount of noise the two sup-
pressors would remove. Suppressor B was the same suppressor as reported previously
in reference 3.

These liners were designed using the theory of réferences 3 and 4. When the
splitter rings were in place, they represented roughly a 9-percent area blockage in the
inlet duct. The distribution of flow areas in the four annuli from cowl to centerline were
43, 31, 19, and T percent of the total flow area.

The liners were constructed with a perforated aluminum sheet bonded to an alumi-
num honeycomb backing. Different honeycomb backing thicknesses were used on oppos-
ing walls of a passage to broaden the frequency range of the noise attenuation. Figure 4
is a cross section of a splitter ring with the two backing depths separated by a septum.
An assembled inlet noise suppressor showing the nonradial support struts of 0, 158-
centimeter (1/16-in.) thick aluminum is shown in figure 5 (suppressor B). The fan
drive shaft, which enters through the center. of the suppressor, is not shown in this
figure.

Exhaust Suppressor
A fully active exhaust suppressor was installed during the testing for inlet suppres-
sor length variation to minimize forward-radiated ait fan noise that might otherwise
have masked the resulis of the inlet tests. The exhaust suppressor dimensions and the
materials used in the acoustic liners are shown in figure 6.

Instrumentation

Limited internal instrumentation was provided to permit aerodynamic measure-
ments during the liner tests, primarily for the purpose of determining that the fan was
on the proper operating point. A description of typical aerodynamic measurements is
given in reference 1. '

Acoustic data were obtained by 1, 27-centimeter (0 5-in.) condenser microphones
located in 10° increments from 10° to 160° from the fan centerline as shown in fig-
ure 2(b). The microphones are level with the fan centerline, 5,79 meters (19 ft) above
the ground on a 30, 48 -meter (100-ft) radius,



An acoustic probe was also used in the inlet for some of the tests. (Far field
acoustic data were not taken with the probe installed.) A 0.635-centimeter (1/4-in.)
microphone was inserted in the fan inlet (fig. 7). The probe was extended inward from
the outside wall, and data were taken at six radial positions measured from the outside
casing as indicated in figure 7. These locations were chosen to be approximately at the
center of equal annular area elements.

Tests

The inlet suppressors were tested at three treated lengths by selectively removing
metal tape from the lined surfaces. The length increments were chosen so that the
shortest treated length in each passage was broken into equal parts (fig. 8). This was
done to make the length of liner, with active walls facing each other, equal in each sec-
tion for a given passage, As can also be seen in this figure, the first segment of the
liner passage (closest to the fan) had additional lining material that extended downstream
stream on the outer surface of each passage and was not opposed by a treated surface.
The total treated area of each inlet was approximately 23, 4 square meters (252 ftz), and
the three sections, from the fan face forward, had 46, 27, and 27 percent of the total
area.

A taped inlet configuration including taped splitier rings was tested as the base
configuration for the suppressor length comparisons, and a hard inlet without splitter
rings was tested to determine any effect of the taped splitter rings on the far field noise
characteristics. The inlet suppressors were tested first with the tape removed from
the first segment of the suppressgor nearest the fan, then the first two segments and
finally the full suppressor was made active. The exhaust suppressor was also run,
along with a taped inlet suppressor, in a completely taped configuration to determine the
effects of the hard exhaust splitter ring.

The suppressor length variation tests were run with 15. 24~centimeter (6-in. ) thick,
polyurethane ether open-cell foam blanketing the outside cow! of the fan, The foam min-
imized the noise radiated through the cowling. Tests were run with and without this
foam to evaluate the amount of casing radiation. A brief description of the configura -
tions tested in found in fable II,

Three sets of data were taken at each test condition to minimize short term fluctu~
ations in the generated noise. The data taken at 60, 70, 80, and 90 percent of design
speed were recorded on magnetic tape and both a one-third octave band analysis (50 to
20 000 Hz) and a constant band width, narrow-band analysis were performed. The one-
third octave data were also corrected to standard day conditions (70 percent relative
humidity; 15° C (59° F)) using the methods of reference 5,



RESULTS AND DISCUSSION
Acoustic Data

The one-third octave sound pressure level and sound power level values for each
tested configuration are given in tables Il to XII along with a description of each run.
These data are tabulated for each microphone at a 30. 48-meter (100-1t) radius after the
data were corrected to standard day conditions.

Inlet Treated Length Variations

As mentioned previously, the two inlet suppressors (A and B) were tested in three
configurations: with the segment of lining material closest to the fan active, with the
first two segments active, and with all segments active. (See fig. 8.) The inlet sound
power levels were measured for these configurations and compared with the base con-
figuration {a completely taped and thus inactive liner). This comparison allows the
evaluation of the acoustic effect of the liner sections to be made independent of any
effects of the presence of the inlef rings.

Sound Power Level Spectra

The power spectra obtained for the inlet hemisphere are shown in figure 9 for sup-
pressors A and B at the 90 and 60 percent speeds. Four spectra are shown on each
plot of figure 9, corresponding to the taped inlet, first segment active, first two seg-
ments active, and fully active suppressor configurations. AIll the plots show that sue-
cessive inlet treatment increments produced reductions at the blade passage frequency.
However, at frequencies less than 1000 hertz, at both 60 and 90 percent speed, reduction
occurred with the activation of the first liner segment, but no appreciable reductions
occurred when the second and third treatment increments were added. This indicates
the possible existence of a noise floor at the lower frequencies.

Figure 10 shows plots of the inlet hemisphere sound power level attenuations for the
three treatment lengths of suppressors A and B. Figures 10{a) and (c) are for 90 per-
cent speed, and 10(b) and (d) are for 60 percent speed. These speeds roughly corre-
spond to the speed of the fan in an engine at takeoff (90 percent) and landing conditions
(60 percent). The one-third octave sound power integration was performed over the inlet
hemisphere only to approximate the performance of each inlet suppressor, ‘



The sound power attenuations for the 90-percent speed configurations (figs. 10(a)
and (c)) show the peak attenuation around the 3150-hertz one-third octave band for all
length configurations. The amount of attenuation is less on either side of this frequency,
and approaches zero at both low and high frequencies. The peak attenuation is in the
one-third octave band containing the blade passage frequency of the fan at the 90-percent
speed point with all treated length configurations. The slight shift of the blade passage
frequency in one-third octave bands is due fo the variation of the set fan speed (to main-
tain constant corrected speed) with the temperature of the day on which a particular con-
figuration was tested. The first segment of liner in these plots gave a larger power
level reduction than did either of the other two length increments, These two length
increments gave roughly equal power level reduction increments.

The 60-percent speed sound power level attenuations (figs. 10(b} and (d)) show the
peak attenuation to be around the 2000-hertz one-third octave band. Again, the amount
of attenuation is less on either side of the peak frequency and approaches zero at low
and high frequencies. (The additional attenuation thus observed beyond 10 kHz, par-
ticularly in fig. 10(b), is probably the result of successive cavity resonance. This has
been previously observed and reported in ref. 6.} The peak reduction is at the blade
passage frequency of the fan at the 60-percent speed point. The first segment of the
liner again yielded a larger acoustic power level reduction that the next two segments.
Also, the power increments of the last two lengths were ronghly equal.

At all speed points and with both liners, the peak attenuation was at the blade pas-
sage tone of the fan. In addition, the first segment of the liner yielded a larger acoustic
power level reduction than the next two segments, An examination with respect to liner
treated surface area shows that the reductions are roughly a linear function of this
treated area,

Narrowband Speectra

To observe the character of the noise reductions and to examine the possibility of a
noise floor, many narrow-band spectra were examined. Some examples of these spec~
ira are shown in figure 11. These plots are a composite of the narrow band traces for
the different suppressor length variations at the 40° microphone position and at 90 per-
cent speed. The analysis ranges are 0 to 10 kilohertz with a 20-hertz bandwidth for
figures 11(a) and {c), and 0 to 1 kilohertz with a 2-hertz bandwidth for figure 11(b).
Below 1000 hertz on these plots, the last two segments of the liner section yielded no
appreciable reduction in noise levels. It is likely that a noise floor existed in this fre-



quency range, possibly from the noise generated by the flow over the inlet rings and
exhaust splitter, Other possibilities are an external noise floor from the fan jet ex-
haust or background noise in the test-area.

Analysis

Attenuation spectra. - To compare the theory with the experimental data, a num-
ber of calculations were performed, These attenuation calculations, made using the
theory of reference 3, were for the fully active lengths of suppressors A and B at both
60 and 90 percent speed. These calculations were made for an inlet flow duct Mach
number of 0. 23 for 60 percent speed and 0. 35 for 90 per speed; the results are plotted
in figure 12, The attenuation data for the two suppressors are also shown in these
plots,

Beyond 2000 hertz the measured attenuations were greater than the predicted values.
This behavior was also observed in the data obtained with suppressor B on a different
fan (see ref. 3). The predicted curves appear to be peaking at a lower frequency than
the measured data. But, if the curves were shifted in freguency to line up the peak
attenuations, the curve shapes would more closely coincide. In general, however, the
predicted attenuations would still be lower than the measured attenuatlons at frequencies
higher than that at which the peak occurred.’ ‘ :

--As is also shown by figure 12, the experlmental beha.vmrs of suppressors A
and B are quite similar ir'the Tally active condltlon This 31m11arity was also true in
the. partly taped configurations, The predxcted curves are significantly different for
these two suppressors, and the equivalent experimental behavior of suppressors A
and B was unexpected and remains unexplained in terms of the existing propagatlon and
impedance models,

Variation with length. - As mentioned previously the first segment of liner gave
a larger power level reduction than did either of the other two length increments, This
is possibly because the first segment of liner contained additional suppressor material,
particularly on the outside wall. This additional material is shown in figure 8 where it
is observed that 61 centimeters (24 in.) of acoustic treatment exist on the outwide wall
between the ringed segment and the fan face,

To assist in the delineation of the noise reductions of the wall treatment and of
the ring sections, the inlet hemisphere power level reduction is ploited as a function
of the fraction of ring length that is active. The inlet hemisphere sound power level
at 90 percent speed is plotted here because it is representative of the inlet liner per-




formance. These plots of sound power level reduction are shown in figure 13. The
curves are for the one-third octave bands containing the blade passage tone, broad-band
noise at 5000 hertz, and the first overtone of the blade passage tone. The plots indicate
that the variation of the noise reduction with treated length inside the rings is almost
linear. This linear variation of decibel noise reduction with treated length is expected
from the theory.

If the linear variation of the decibel noise reduction with treated length is assumed
to hold for the ringed part of the first segment of the liner, the curves can be extrapo-
lated to the point where none of the ring surfaces were active. This should then reveal
the effect of the initial 61 centimeters (24 in.) of treatment on the outer wall. This is
done in figure 14 for the blade passage frequency of each suppressor. Here, it is seen
that the intercept is 7 decibels for suppressor A and 5’% decibels for suppressor B,

The intercepts are assumed to be the attenuations provided by the 61 -centimeter (24-in. )
section of wall treatment.

The comparison of the experimentally measured attenuation with length and the
maximum theoretical attenuation with length is now discussed, Using the theory of
reference 3, it is possible to produce a theoretical maximum curve of A dB/(L/H)
against HF/C as shown in figure 15. (In ref. 3 the curve is plotted for A dB/(L/D),
where D is the duci diameter. As suggested in this reference, the A dB/(L/H) curve
is plotted by taking 1/2 of the A dB/(L/D) value in order to represent the annular
case.) Here, A dB is the sound power attenuation, L. is the length of acoustic treat-
ment, H is the annular duct height, £ is the frequency, and C is the speed of sound,
To spot the liner attenuations on this curve, it was necessary to establish these param-
eters for the test data. For both the ringed and wall treatment calculations the fre-
quency was taken as the blade passage frequency at this 90-percent speed point, This
was approximately 2800 hertz, and the speed of sound was 343. 2 meters per second
(1126 ft/sec). The height of the passage for the rings was iaken as the height of the out-
side passage (20.1 cm (7.9 in.)). The height of the passage for the wall treatment is
complicated by the presence of a changing-diameter centerbody., For this analysis the
height of the passage was taken as the average of the maximum and minimum heights.
(The use of either the maximum or minimum heights does not gualitatively effect the
conclusion in this case.) The average height is multiplied by two because the centerbody
is not acoustically treated, giving a calculational height of 1,202 meters (47.35 in.).
This gives Hf/C =1, 64 for the ringed section and 9. 94 for the wall treatment, The length
of the liner rings is taken again from the outermost passage. This gives L/H = 4,3
for the rings and L/H = 0, 51 for the wall treatment, The noise reduction for the wall
treatment is assumed to be the intercept of the curves (fig. 14) giving A dB/(H/H) = 13.8
for the wall treatment in suppressor A, and A dB/(L/H) = 13. 8 for the wall treatment in



in suppressor B, With A dB=8 7 and 10. 5 for the ring section of suppressors A
and B, respectively, this gives A dB/(L/H) = 2, 01 for suppressor A and 2, 44 for sup-
pressor B,

When these points are plotted on the theoretical maximum curve they appear as in
figure 15. The points for the ringed parts of the suppressors fall below the theoretical
maximum. It should be recalled that the opposing walls of a passage in this liner are
tuned at two significantly different frequencies. The theoretical maximum curves are
calculated for both walls having the same tuned frequency and the optimum impedance at
that frequency. This difference should be considered when comparing the experimental
points for the ringed portions with the theoretical maximum. The experimental points
may then be low for two reasons: (1) The two walls are notf both tuned to the frequency
where the maximum attenuation was observed. (2) The impedance of each wall at the
frequency where it was tuned, may not have been optimum, The attenuations for the
outside wall treatment are much greater than the existing theory indicates to be pos-
sible. (Even if the wall treatment were analyzed as a circular duct, it would only move
the theoretical curve by a factor of 2, and the attenuation would still be considerably
above the theoretical maximum attenuation curve.) This inordinate effectiveness of
the cylindrical cowl treatment has been observed in other experiments (ref. 7) and is
not explainable on the basis of plane wave duct propagation theory, This additional wall
treatment attenuation beyond that predicted indicates a need to modify the duct propa-
gation theories to correctly handle this case. Moreover, in a practical sense, it points
to the possibility of using no-ring inlet configurations in cases where the noise reduc-
tion requirements are not extremely great, '

The additional attenuation apparently provided by the outside wall treatment is a .
possible explanation of the difference between the measured and expected liner attenua-
tions. The theoretical liner attenuation spectra, which have the outside wall treatment -
giving little effect, are in general lower than the measured attenuation (see fig. 12).
The difference between the two attenuation spectra is at least partially explained by the
inordinate amount of attenuation provided by the outside wall treatment.

Effects of Taped Rings and Splitiers

Inlet rings. - Tests were run with inlet walls and rings taped and with a hard inlet
having no rings to determine the effect of inlet splitter rings on the noise field of the
fan, Figure 16(a) is a plot of the blade passage frequency tone as a function of angle for
the two configurations at 90 percent speed. The addition of the taped inlet rings alters
the fan directivity; blade passage tone levels are lower in the forward quadrant from
40° to about 90° and higher in the rear quadrant at angles greater than 100°. Also, the



inlet pattern is beamed more toward the fan axis when rings are present, where the
blade passage tone levels are increased at angles less than 20° {fig. 16(a)). These same
trends were observed at the other speeds. (For later comparisons where 90 percent is
not available because of equipment failure, the 80-percent point is shown in fig. 16(b).)

Similar directivity effects were observed in the broad-band regions of the spectrum
for frequencies above 600 hertz. An example of this is shown in figure 16(c), which is
a plot of the one-third octave band centered at 800 hertz for the 80-percent speed case.
Here again, inlet noise appears to have been directed toward the axis, and an increase
in aft radiated noise was also observed.

The increase in aft noise with the addition of the inlet rings is possibly a convective
ghift due to the increased velocities in the inlet as a result of the area blockage or pos-
sibly a reflection effect of the rings. The increase of the front blade passage tone along
the axis is probably just a beaming effect of the long straight rings. It is also possible
that the inlet rings and struts have altered an existing inlet flow distortion (see ref. 8)
and caused the change in directivity.

Exhaust splititer. - Tests were run with the {aped inlet rings with a splitter added to
the exhaust duet. This exhaust splitter, previously shown in figure 6, was taped. Blade
passage tone levels with and without the taped exhaust splitter are compared at 80 per-
cent speed in figure 17(a). (The 80-percent speed data are shown because a mechanical
failure on one of the tests did not allow a 90-percent speed point.) As can be seen, the
exhaust splitter had little effect on the blade passage tone, and the observed differences
are probably representative of the small variations in repeatability of the measure-
ments,

However, an increase in the broad-band noise was observed in a region centered
around 800 hertz from about 315 to 2000 hertz. For example, the 80 percent speed,
800-hertz, one-third octave band data are shown in figure 17(b). As seen here, a
sizeable noise increase occurred from about 60° to 140° when the taped exhaust splitter
was added. An increase in noise with the addition of the exhaust splitter is also ob-
gserved at 60 percent speed. (See fig, 17(c).) The increase in noise is observed here,
but the overall sound pressure level is not as high as the 80-percent speed case. These
results indicate a possible generation of noise by the exhaust splitter and its support
struts at the higher flow Mach numbers in the exhaust than in the inlet. (The approxi-
mate design-point (100 percent) flow Mach numbers before rings or splitters were added
are 0.39 in the inlet and Q. 61 in the exhaust.)

To illustrate the spectral changes occurring with the addition of inlet and exhaust
splitters, the inlet and exhaust sound power spectra are plotted in figure 18. Four
specira are shown on each plot. Three are for unireated cases, which include config-
urations (1) without splitters, (2) with inlet splitters only, and (3) with inlet splitters
and an exhaust splitter. The fourth spectrum is for full inlet and exhaust treatment
active.
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Consider first the spectral effects of the addition of inlet rings. The blade passage
frequency tone was reduced in the inlet hemisphere and increased in the exhaust hemi-
sphere when the taped inlet rings were added (as was shown previously in figs. 16(a)
and (b)). The broad-band levels were also increased in the exhaust hemisphere in the
frequency range from 630 to 2000 hertz when the taped inlet rings were added, but the
inlet hemisphere broad-band levels in this frequency range were not substantially
changed with the addition of the inlet rings.

When the taped exhaust splitters were added to the configuration with the taped inlet
rings, the blade passage tone level was not changed either in the inlet or the exhaust
hemisphere. However, a large increase in the broad-band noise in the 315- to 2000-
hertz range was observed both in the inlet hemisphere and the exhaust hemisphere.
This increase in noise, as noted earlier, was probably caused by the generation of noise
from the high Mach number flow over the taped exhaust splitters and support struts.

Figure 18 shows that sizable noise reductions were obtained with the fully active
suppressor A configuration. However, the broad-band noise below 800 hertz has not
been reduced in the inlet hemisphere (fig. 18(a)), and, in fact, the noise in the exhaust
hemisphere (fig. 18(b}) from about 400 to 800 hertz is higher than that of the completely
hard case without rings or splitters. Therefore, making the liner fully active has not
removed all of the noise generated by the flow over the splitters. This internally gen-
erated noise by the flow over the splitters may be the broad-band noise floor that was
observed previously in the suppressor length variation tests. The observation suggests
that noise generated by flow over acoustic rings and splitters may present a floor or
limit to the amount of noise reduction achievable by acoustic liners.

Radial Probe Data

Data were taken with a 0. 635-centimeter {1/4-in. ) microphone probe traversed
radially at an axial location between the inlet rings and the rotor face as shown in fig-
ure 7 (63.5 cm (21. 06 in. ) upstream of the rotor)., Traverse data were taken for two
configurations: one with a taped inlet suppressor (cowl and rings) and the other with
fully active cowl and rings (suppressor B). Narrow-band gpectra for three radial loca-
tions are shown in figure 19 for the two configurations at 90 percent speed.

The 3. 40-centimeter (1, 34-in. } location {fig. 19(a)) is close to the rotor tip radius
and exhibits some multiple-pure-tone activity in the taped version. When the liner was
made active, the multiple pure tones at frequencies below 6 kilohertz were significantly
reduced. This reduction is attributable to the short lined section on the outer casing
between the probe and the fan face (fig. 7). There was approximately 38. 89 centimeters
(15,31 in.) of treated surface between the fan tip and the probe location,
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Both broad-band noise and blade passage tone noise and its harmonics were in-
creased at the internal location of the probe when the liner was made active. The in-
erease in broad-band noise occurred at all of the radial positions as can be seen in fig-
ure 19. It is suspected that the increase in generated broad-band noise was the result
of increased turbulence levels caused by the oscillating flow in the facing sheet orifices
of the liner. This increased turbulence can cause broad-band noise when it interacts
with the rotor blades. It is possible that the increased turbulence level was also the
cause of the tone noise increase.

Figure 20 is a plot of the blade passage tone level for the various probe positions as
determined from the narrow-band spectra analysis. The active inlet produced large in-
creases in blade passage tone noise, relative to the taped inlet, near both the hub and
the tip locations with a smaller increase near the center of the blade.

Noise Leakage from Casing

The liner length variation tests were run with 15. 24-centimeter (6-in.) thick poly-
urethane open-cell foam blanketing the cuter surface of the fan cowl. This was done to
minimize noise radiation through the cowling to the far field. To judge the effectiveness
of this foam, back-fo-back tests were run on the same day under the same conditions
with and without the foam. The tests were run with the fully treated exhaust and the
fully active inlet suppressor A. The full duct treatment configuration was used to re-
duce as much as possible the noise radiating from the inlet and exhaust ducts so that the
presence of any cowl radiated noise might be detected.

An example of the results is given in figures 21 and 22. Figure 21 shows the effect
of the foam blanket on the variation of the 2500-hertz one-third octave band sound pres-
sure level, which is indicative of the blade passage tone levels at 90 percent speed.
(Actually, the blade passage tone is split between the 2500- and 3150-Hz bands.} Fig-
ure 22 compares total sound power level specira with and without foam cowl treatment.

Some small noise increases were observed in the blade passage tone in the front
50° (fig. 21) and in the sound power level at the higher frequencies (fig. 22) when the
foam was removed. However, those increases were in general less than 1 decibel and
are within the scatter of the data. Therefore, on a one-third octave basis the foam has
a negligible effect on the far field noise.

SUMMARY OF RESULTS

Two inlet noise suppressors, each containing three treated splitter rings, were
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tested on a 1. 4 pressure ratio full-scale fan. The suppressors were of a perforated
sheet over honeycomb backing construction and differed in the open area and hole size

of the perforated sheet. Sound power attenuations were measured for three ireated
lengths of each suppressor by successively removing metal tape from the lined surfaces.
It was found that ,

1. The decibel attenuation resulting from the segment of liner closest to the fan was
greater than the increment of decibel attenuation resulting from the activation of either
the middle or forward liner segments. This phenomenon is, at least in part, a result
of the fact that the first segment of liner contained additional suppressor material as
wall treatment on the outside wall. The decibel attenuations of the ringed, lined seg-
ments (middle to forward sections) were linear with liner length, as expected from
theory. The acoustic attenuation of the ouiside wall treatment, found by extrapolation,
is much greater than expected from theory. This inordinate effectiveness of the cylin-
drical cowl treatment is not explainable on the basis of current plane wave duct propa-
gation theory and indicates a need to modify these theories to correctly handle this case,
Moreover, it points to the possibility using of no-ring inlet configurations in cases
where the noise reduction requirements are moderate,

2. The decibel attenuations observed experimentally were higher than theory pre-
dicted for those frequencies above 2000 hertz. In all cases the suppressors had their
peak attenuation at the blade passage frequency even though the theory predicted peak
attenuations at different frequencies. In addition, the two suppressors behaved simi-
larly in spite of different open areas and holes gizes for which the theory predicts dif-
ferent behavior,

3. A noise floor was observed at frequencies below 1000 hertz. Acoustic power
was removed by the first segment of suppressor at these low frequencies, but the addi-
tion of the other two segments produced negligible further attenuation at these low fre-
quencies. ' '

4, For the tests performed with and without taped inlet splitter rings, the addition
of the rings caused a shift in fan noise directivity. Exhaust noise levels were increased,
and the inlet noise was directed more toward the fan axis. This effect occurred both
for blade passage and broad-band frequencies with the greater effect on the blade pas-
sage tone.

5. The addition of a taped exhaust splitter did not affect the blade passage tone sig-
nificantly, but the broad-band noise was increased in the 315- to 2000-hertz range.

This noise generated by flow over the splitter and support struts is possibly the noise
floor uncovered during the inlet suppressor length variations. This result indicates
that self-generated noise by splitters and their supports could limit the amount of noise
reduction obtainable by a suppressor,

13



6. Radial variations in sound pressure level were measured by an inlet probe at an
axial location between the inlet splitters and the fan face. The probing was done with a
fully taped and a fully active inlet suppressor. Multiple pure tone content near the cowl
wall was reduced when the tape was removed, which also activated a short length of
outer wall lining between the fan tip and the probe location. At the same time both blade
passage tone and broad-band levels were increased at the probe station perhaps as a
result of increased turbulence impinging on the rotor from the active splitter ring sur-
faces.

7. Far field measurements made with and without the 15.24-centimeter (6-in.) thick
polyurethane foam blanketing the outside of the fan cowl with full inlet and exhaust treat-
ment showed no appreciable difference in the one-third octave noise levels observed in
the far field.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, August 8, 1974,
501-04.
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TABLE 1. - QF-3 FAN DESIGN PARAMETERS

Pressure ratio at 100 percent of design speed . . . . . L. . 0. . 1.4
Tip speed at 100 percent of design speed, m/sec (ft/sec} . 337 (110T)
Number of blades -
57 =3 < X |
BEALOT - v v 4 v e e v e e e e e e e e e e e e e e . 112
Rotor tipsolidity. . . . . . . . . . . . .« . .. ..., L34
Rotor diffusion facter -
TiB o v v e e e e e e e e e e e e e e e e e e e oww 0,381
MidSpan. . « - v v v 0 4 e v e e h e e e e e e e e e e .. 0,446
= 70 1S | M |1+
MAXIUITL « « + « v « v o & & s v a e e e e e e a e . 00481

TABLE II. - CONFIGURATIONS TESTED

Config- Description Comments
uration
Inlet Exhaust Cowl
28 Hard, no rings Taped, no splitter No foam | ~----==-==--cceeu
3 Taped, with rings | Taped, no splitter Foam | -r=mcmcrccmmmmaa=
32 Taped, with rings |Taped, with splitter No 90 percent speed

(mechanical failure)
33 Taped, with rings | Fully active, with splitter Buse case

34 First inlet section, Suppresgor B
aective including
rings

a5 First two inlet sec- Suppressor B
tions active, in-
cluding rings

38 Fully active inlet, Suppressor B
including rings

38 First inlet section Suppressor A
active including
rings

39 First two inlet sec-
tions active, in-
cluding rings

40 Fully active inlet, Y
including rings

41 Fully active inlet, Y No foam |
including rings
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TABLE III. - NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10'5 N/ mz; PWL referenced to 10~ 13 W.]

FRECUENCY

50
&3
80

100
125
160

200
250
315

400
500
630

800
1600
1250

1600
2000
2500

3150
4000
5000
6300
8000
10000
12500
16000
20000
OVERALL
CISTANCE

152.5 METERS

(a) 60 Percent speed; fan physical speed, 2104 rpm; fundamental blade passage frequency, 1858 hertz

ANGLEs DEG
16 2C ag 4G 53 =14} T0 80 90 100 110 120° 13¢ 144 150 160
1/3=0CTAVE BAND SOUND PRESSUEKE LEVEL (5PL) ON 30.5-METER RADIUS
EB.8 6.4 8648 6B5.E 6743 66,9 6HT.8 68.8 69.1 bHB.9 £9.& 12.9 &5.& T3.3 Theth T80
1.3 715 6645 6645 65.5 6646 66,1 6748 6TeB 6Teb £9.0 T1lab T04& T3ul 75.0 THe2
T1.5 71,0 €6.8 €740 65.5 6656 65,8 67.5 6T.6 69+l 706 73,2 13.1 75.8 7T7.3 79.2
£5.0 65al £8.3 ET.C 66.8 68,0 673 69,5 T1.0 71.8 T2.8 15.0 75.5 77.3 9.0 19.2
T2.3 700 7T0.8 T0.5 TC.2 T0De3 Tl.? T0.8 T2.8 Tha2 74.8 Thab TH.2 T7.0 78.0 T7.2
3.0 T1.5 72.0 70.8 70,8 7la3 7243 T2.5 T2.7 T3.0 T4.2 5.1 T4.8 T4.8 15.5 75.0
13.5 T4.0 T2.5 13.4 TF3.0 T0.9 7.0 70,5 Tlebh TOF TlaS T2.8 2.2 TH.4 TH.O0 4.2
T2.5 73.3 7la7 Tle? 69.8 69,0 68,8 69.7 70.8 71.3 73.0 74.2 74.7 14,7 15.0 Ta.0
T€.3 Ta.8 73,3 72,0 Tlel T1la0 Tlal Tiel Tia3 T1.5 T2.3 73.85 73.& T4.5 14.3 712.7
TT4a8 T5.8 Thel V3.3 12.6 Tlad T0ub TO4 T1e3 Tlab 72.9 T4.5 Thel 74,8 T4.1 712.0
T7.3 76,0 T4.8 T8 T2.5 Tlo3 T0.6 T0.5 T1.8 T2.0 73.3 73.9 T4.C T4.8 T3.6 Tla2
T7ab TTed 7623 7545 7326 TLa9 Tle8 Tlel Tle8 T2.6 73,9 78623 15.1 75,9 73.4 T0.6
£CG.5 T9.0 7845 78,0 T5.8 T4e2 T3.2 T3.2 73.5 T4.8 715.8 T6.2 17.2 JH.0 T4.3 2.4
£2.2 81.2 80,8 80.2 77.5 75.5 T&.3 T4.2 5.3 7T7u1 78.2 TE.7 79.7 80.2 715.8 T3.6
£2,.9 8246 B82.4 B81a9 T9.7 TT+i T5.4 75.6 7T7.2 TB.S 80,7 Bl.5 82.6 B82.6 TTeb 146
£8,3 90.0 89,1 88,3 85.3 83,1 B0.l 80.1 B2.0 83.6 85.6 B86.2 B8.0 B£.8 8l.l 19.0
G444 GTel BTal 95.3 9246 89.9 B5,9 86,1 BB.4 BB Slub 91.9 G4.5 62,3 8B6.4 8H5.5
BEE,2 87.1 877 87.9 84.06 8l.6 T8.9 80.7 84.2 84.9 £6. € 87.3 £A.LT? 8§&8.9 8l.9 T8.5
BE.9 BELT 89.2 88.5 8.9 83.% BD.9 BZ.4 B86.2 87.4 88.9 £5.8 59.§ 6%.5 83.4 719.8
SUs3 92.5 92.7 9l.8 90.8 BB8.2 B83.B B83.5 87,0 B88.5 60.2 91.5 92.0 92.0 85,2 B1.8
88.4 B7.9 89.4 89.6 87.6 85.6 8l.6 B0.7 86«2 85.9 88.1 90.5 91,7 SC.6 £84.9 B80.7
7.4 87.1 7.6 B88.3 87.3 83.4 T9.4 TBEL.S 83.3 83.3 Bt.3 88.9 90.§ BE.4 83,4 78.9
£5.3 87.2 88.0 87.2 B7.5 83.0 78.7 TB.0 B3.0 83,7 86.3 89.0 90.5 88.5 83.3 79.0
EZ.8 B84e.5 8923 85.0 85,0 8BUu5 Th.6 TH.S 80.5 8l.l 83.6 £S.8 Bb.E BS,3 BAl.0 1715.5
EQ.Q0 Bled B249 8lefs BleS TTed T2.7 Tlal TT.2 T8.2 8.5 £3.1 84.]1 B81l.9 78.7 12.6
T7a0 7742 70 T8al T6a2 T2.7T 67.0 65.5 7TLaT T2.2 T4.3 7T.l 78,2 T7.0 T4al 6842
2.0 T73.0 7323 713.6 7C.5. 65.8 60.0 59.5 63.7 65.3 68.5 71.2 7T1la% 71,0 £7.5 6l.4
€6,1 10C.8 101.C 100,13 S8,2 95.3 92.1 91a9 95.2 9642 SHB.l 95.4 1G0.G 6.7 54.5 92.0
SIDELINE PERCEIVED NOISE LEVELS
T2.6 84,5 S0.0 91l.9 91.8 90.6 BE.8 89.0 91.8 92,8 94.0 94.1 4.4 90.8 f82.6 T5.8

AVERAGE
SPL

70.2
T0.0
T1.7

13.2
T4al
73.3

1244
72.3
72.6

73.1
73.2
T4 0

76.0
7841
8042

B5.6
32.4
86.0

£7.9
90.5
88.9

87.8
9843
86.%

84.7
8l.4
T8.4

58.8

PORER
LEVEL
(PWL)

117.6
11744
119.1

120.6
121.5
120.7

119.8
119.7
120.06

120.5
120.6
12)«4

l23.4
125.5
127.6

133.0
139.8
133.4

135.3
137.9
136.3

135.2
135.7
133.8

132.1
128.8
125.8

146.2
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TABLE III. - Continued. NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity, SPL referenced to 2¢10™> N/m?; PWL referenced to 10"1% w]

FREQUENLCY

5G
53
80

104
125
1560

200
250
315

400¢
500
530

800
1600
1250

1600
2000
2500

3150
4000
500¢
£300
8000
100006
12500
16000
20000
OVERALL !
OISTANCE

I152.5 METER S

(b) 70 Percent speed; fan physical speed, 2461 rpm; fundamental blade passage frequency, 2173 hertz

1€ 20 30
72.1 7C.6 T1.8
68.8 T2.0 TJ.3
127 73,0 77.2
2.0 TC.8 71.5
73.9 72.9 75.1
T6ats TELD TbHWS
1€t T5.7 4.9
TT.7 T€9 75.7
7.4 TEehr 76,5
6.2 Ti.2 77.1
8l.1 78B.9 T7.9
80.5 79.6 78.8
Bce3 Bl.5 80.3
E4.6 831.0 82.3
E4.5 Bl,56 B3.8
E€.4 B85.5 #85.6
Gha,1 STal 9T.6
53.5 92.5 93.3
£8.2 89.0 89.8
Gl.5 G92.5 94.5
S0.8 9C.5 92.3
5C.1l 9G0.4 Sl.4
£7.5 89.4 9l.1
€5.8 &7.3 8B.8
Ei.8 84.1 86.1
£0.1 BOD.0 B2.0
159 T5.4 T6.8
CC.4 101.7 102.7

73.2 B85.5 9

ANGLE, DEG
40 50 60 70 80 90 100 110 12¢ 130 140 150 160
1/73~-0CTAVE BAND SOUND PRESSURE LEVEL {SPL) ON 30.5-METER RACIUS
Tla8 7148 T72.6 T2o4 T3a6 T3e8B T3.8 T4.l 77.0 15.2 7E.1 79.9 8l.7
T0e3 T7l.2 T0.2 7120 TLla2 Tla5 T1.5 T3.3 T5.9 75,7 7%.2 £0.5 B82.2
72,2 72.5 T0.8B T70.5 Tl.) T2.2 753 15.3 7T8.1 79.0 8l.5 83,5 84.2
Tlel TC.1 701 Tla5 7343 T15.0 76.0 78.1 79.7 E0.£ €Ez.8 84,1 85.2
73.6 73,3 Tha3 75,3 T5.9 7.3 TT.9 79.1 E0.9 8l.l E2.6 84.1 83.7
75,2 T4.7 T5.5 T76.5 T6.2 7TT.4 78.0 8.5 79.6 16,5 8C.9 B82.2 B0.T
3.9 T3.7 T4.0 747 Tée2 They T4.T 1547 17.3 T8.1 1S.7 HI.T 9.6
T5.4 75.5 T3.4 T3.0 T4.D 7T6.0 Thud T749 79,3 80.2 80.7 Bl.2 79.1
TSeT T5.2 T4.9 7542 TS544 T6.5 T6.5 TT7e2 TE.S5 19,0 75.7 80.0 7T7.4
T5.5 T4.9 The2 Thal Téhats 154 T6ol TT.4 T8B.5 19.2 75.9 79.2 Tb.8
TTel 5.8 T5e3 T4.6 T5.3 T6ul Thed T7.3 78.2 TB.E 79.3 78.3 7T5.7
T8.1 76.5 T6.0 75,0 T5.1 T6a3 That T7.5 1842 T9.3 80.1 T8.0 75.4%
80.5 7843 V7«3 7646 T6H23 T7.1 TB.l 78.8 797 BO.& Bl.5 8.0 75.7
82.¢ B0.5 78,5 T7.5 7T1.5 19.1 Bid.0 80.9 B8l.5 B82.4 B82.8 7T9.1 76.5
3.5 8l.5 B80.0 78.5 79.0 80.8 8l.6 83.1 83.9 B4.8 84,5 79.6 717.2
85.9 83.8 8l.8 80.1 80.% B3.2 B4,2 Bb.0 B&.6 E7.7 B8€.9 Bl.4 7T8.9
97«3 96,3 95,0 92.1 90.0 90.1 92.0 932.8 93.2 96.0 94.5 88,6 B5,3
93.1 91.6 90.8 B87.5 B7.L 89.1 90.0 91.8 91.6 93.8 92.8 £6.3 83.2
89.5 BB.0 85,8 B84.2 86.2 8%.2 90.2 91.5 9Z.3 S2.5 G1.5 B4.8 f2.1
93.5 93,0 9l.4 89.2 B7.9 91.7 92.2 94.0 94.6 95.5 §2.9 H6.9 B4.3
9248 90.7 89.8 87.0 8643 908 90.5 92.5 95.1 $6.0 93.5 88.3 Bhed
91.8 S$l.3 @88B.1 85.8 B84.4 88.6 88.8 GS1.3 S53.4 $4%.9 9l.4 Bo.4 H2.2
9044 90.3 B7.1 B%.1 B84.1 B87.9 B8.6 Sl.l 93.8 93.9 9l.6 86.5 82.1
89,1 H8.8 B5.1 B2Z.6 2l.5 85.8 B86.5 8B.B 90.5 Sl.] 8E.8 84.3 79.3
85.8 B85.6 82,6 T9.7 T8.2 83.3 B83.6 Bbed ES.0 BH.E £E.3 £2.3 Tt.l
82.8 80,3 T768.0 T4.0 7T2.8 7T7.8 7T8.0 80.5 82.9 83,3 B8l.3 78.3 73.0
T7.5 T5.1 71.8 6T.1 66.6 TDul Tl.6 75.1 77.1 76.9 75.6 11.9 66.0
102.5 1C1.5 99.8 97,2 96.4 99.2 99.9 101.8 103.0 10441 10204 STe8B 95.5
SIDELINE PERCEIVED NCISE LEVELS
lo2 Q4.1 95.1 95,1 93.7 93.2 96.0 96.4 9T7a€ GT.4 St.8 93.& BLZ.6

AVERAGE
SPL

15.2
74.8
772

7B8.2
T8.9
T8.2

Téed
1.4
17.1

7724
7.2
17.56

19.0
80.7
82.4

84.8
4.4
Sle4

G0.1
9.4
92.9

G2.1
92.2
50.8

89.6
86.4
843.3

1C2.2

T7.8

POWER
LEVEL
{PHL)

122.6
122.2
124, 6

125.6
126.3
125.6

123.8
124.8
124.5

12444
124.6
125.0

12644
i28.1
129.8

132.2
141.8
138.8

137.5
140.8
14¢.3

139.5
139.6
138.2

137.0
133,8
130.7

L49.6
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TABLE III. - Continued. NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10™> N/m?; PWL referenced to 10”13 w ]

FREQUENCY

50
&3
80

160
125
160

200
250
315

400
500
630

800
1300
1250

1600
2000
2500

3159
4000
5000
6300
8000
10800
12500
16002
20000
OVERALL 1}
DISTANCE

152.5 METERS

{c) 80 Percent speed; fan physical speed, 2814 rpm; fundamental blade passage frequency, 2484 hertz

100
(SPL)

T8.7
76.0
18.0

B1.5
83.7
82,.8

80.2
80.9
8l.4

80.9
8l.1
80.7

82.0
B3.4
84.6

86.2
B9.6
6.3

9245
94.0
95.‘

92.5
92.9
90 .4
88.3
PZ.B
16,7

103.3

110

120

13¢ 140

ON 30.5-METER RADIUS

80.0
17.7
79.9

83.3
84.8
83.7

€Q.7
82,7
82.4

Bl.9
81.8
82.0

82.8
4.2
85.8

£E7.8
91i.0
57.8

S3.4
95.2
Gbu 5

4.5
94.9
92.3

90.5
85.1
79.7

104.7

PERCEIVED NOISE LEVELS

ANGLE, DEG
ic 20 30 46 S0 60 7O 8¢ 90
1/3-0CTAVE BAND SOUND PRESSURE LEVEL
B3.T T€.5 Ble2 B1.5 9.4 79.9 T9.0 78.7 77.9
72.7 T5.3 T4.0 T4.2 T4a5 7T3.8 75.5 75.0 16.0
14,9 T5.4 T4.2 T3.4 3.7 3.7 T4.5 75.7 17.0
BCa8 8C.7 81.2 78.2 74.7 75.0 TT.7 79.3 80.5
79.5 77.5 77.8 7T1.3 T7.2 78.3 79.5 8l.0 B2.8
£0.0 _79.5 B0.5 TE.7 7T8.7 80.2 B80.8 8l.7T 82.8
7$.7 7S.4  T9.4 T8.4 78.5 7TB.5 79.2 79,7 80.0
T9.9 80.2 78,7 T7.7 7840 78.2 79.0 79.0 80.2
80.0 79.7 78.4 78.9 78.7 79.2 19.5 80.2 8lL.2
£1.7 79.7 79.2 7T8.7 78.2 78.2 78,6 718.9 79,9
83.9 B8l.B B0.6 B0.4% 79,3 78.9 79.1 79.1 80.%
€3.7 82.3 8l.7 Bl.5 B0.2 79.7 79.5 79.5 80.3
84.T E4.0 83.2 83.2 8l.7T 8l.2 B0.7 80.2 8l.0
87.2 B85.9 85.7 85.4 84u3 83,0 81.5 Bl.é B2.5
E7.1 B€.6 B7.1 B7.0 B86.8 85.0 B83.3 83.1 B4.0
E€.2 BE.3 B6.5 B7.2 B6.7 85.3 83,2 B3.2 85.5
£9.6 89.6 90.0 90.5 89.8 B9.0 B6.6 B7.0 8B.5
S6.5 98.6 100.6 102.3 103.5 102.8 99.6 96.6 96.3
€9.3 90.5 90.¢ 90.8 90.3 88.9 88.3 89.6 91.9
£9.9 90.9 91.9 Sl.4 Sl.2 89.9 B89.0 90.5 93.4
G249 5340 95.5 97,2 95.2 95.5 93.0 9l.4 95.0
89.6 0.1 $0.9 91.6 $0.9 88.5 88.1 B88.8 91.8
B9.3 91.5 92.5 92.2 92.3 89.8 B88.4 88.9 92.5
86,8 88.6 B89.9 90.3 89.9 86.8 85.9 B5.9 90.4
£3.3 85.7 87.5 86.8 86.5 B84.3 82,8 82.8 87,5
80.4 Bl.0 B82.8 B83.6 Bl.5 80.2 77.1 77.5 83,0
15.6 75.9 7T.0 TB.2 T6.0 T2.8 T0.7 T2.4 715.7
01.8 10247 104.2 105.2 105.5 104.7 102.2 100.9 102.9
SIDELI NE
75.1 87.3 $3.5 98.3 100.9 101.6 L00.2 99.1 100.1 100.32

15.8
1543
80,9

B4.3
85.4
84.7

8Z.1
83.8
3.3

82.8
B2.7
02.8

83.6
B5.0
86.7

£8.1
9l.1
SH.4

S4 .5
6.7
99.3

GEa.%
9711
94a1

Gg.3
B7.4
82.1

10€.3

8.2 82.7
9.3 83.3
83.C A¢é.q
E5.8 EE.2
86.3 BEB.S
84,3 8.7
£€3.4 BS.2
84.4 Bb.2
B3.9% 85.2
83.& 8B4a.7
£3.8 84.3
B3.3 B4.2
84,5 84.7
B5.5 B5.4
Bba6 BEaL
89.2 BEa.B
2.1 9C.1
1G0.3 S88.3
SE.2 9Z.8
97.2 93.0
$9.7 95.7
57.0 9z.5
G6.9 94.5
94.1 91.4
G2.5 8S.2
87.1 84.7
Bl.2 179.0

107.C 10&.6

101.1 #01.1 18C.5 97.0

150 160
85.2 86.8
5.7 B86.9
B8.4 89.7
€9.7 90.2
89.3 B8.7
BT.0 85.9
86.0 B4.6
B6.5 B4.2
85.4 A2.8
84.2 9l.6
83.4 BO.5
g2.7 B0.1
82.5 719.9
2.7 80.3
82.5 80.5
23.3 80.9
85.3 82.8
91.0 89.4
£7.0 B4.4
88.0 B5.6
91,5 83.0
88.8 B4.S
89.2 85.4
87.3 82.8
85.4 B80.5
82,0 7T6.8
75.7 70.4
101.2 99.5
89.0 81.9

AVERAGE
spL

80.7
79.1
8l.4

83.4
8441
83.1

8l.4
B82.0
81.8

8l.3
8le5
Blab

82.6
84a.1
85.6

8645
§89.8
99.9

92,3
%4, 0
97.0

94.1
994
93.7

92.9
849.8
B6.7T

105.4

POWER

‘LEVEL
{PWL}

12841
126.5
128.8

131.0
131.5
130.5

1728.8
129.4
129.2

128.7
128.9
129.0

130.0
131.5
123.0

133.9
137.2
147.3

139.7
l41.4
14%. %

141.5
142.8
141.1

140.2
137.2
134.1

152.8
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TABLE III. - Concluded, NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15 C and 70 percent relative humidity. SPL referenced to 2x10™> N/m?; PWL referenced to 10™'° w.]

FREQUENCY

50
&3
80

100
125
160

200
250
315

4Q0
500
630

8060
L300
1250

1600
2000
2500

3150
4000
5000
&300
8000
10000
12500
16000
20000
OVERALL I
OISTANCE

152.5 METERS

(d)} 90 Percent speed; fan physical speed, 3155 rpm; fundamental blade passage frequency,

ANGLE, DEG
10 a9 30 40 59 60 70 80 90
1/3-DCTAVE BAND SOUND PRESSURE LEVEL
85,7 79.7 83,0 7T9.0 8l.0 B80.5 Bl.0 B80.5 B82.0
TE.8 TBS 7.5 TTa0 778 TTe6 T1a5 Td.8 790
TTe9 7T 5.7 V5.9 76,7 76.6 Thad TTa4 T8.4
£E.1 84.5 8l.1l Ble.l 8l.2 79.7 79.9 82.1 83.4
82.5 Bl.5 Bl.6 Bl.5 B8C.5 8lL.5 82.5 83.6 85.8
82.4 f4.1 83.9 B2.7 82.4 B3.2 84.1 84,9 Bb.l
4.1 EB3.0 83.0 B2.5 82.1 82,0 B82.5 82.5 83.1
8246 B2.9 82.4 8l.6 B8l.4 BU.9 Bl.4 8l.9 B83.4
84,2 84.0 82.2 82.3 B2.7 83.3 82.5 83.3 85.0
84,2 83.2 B82.8 B2.5 82.5 82.2 Bl.7T 82.3 83.7
£4.9 84.2 B3.2 83.4 84.7 83.7T 83.1 83.2 B4.4
88.9 BS5.4 B4.% B5.2 84,7 B85.5 83.4 H3.2 84.0
€8.6 B87.6 B6.6 86,0 B85.8 85,3 85.3 84.5 85.3
50.3 90.0 90.2 89.9 90.9 90.0 88.7 B86.9 Bb.T
Sl.7 922.2 95.0 95.4 96.4 95.5 942 9l4 90.5
€1.3 92.1 93.6 G5.6 95.6 4.8 93.8 90.8 9.3
€0.4 9029 91.9 92.9 92.9 93.6 G2.1 0.6 91.4%
S$7.1 98.7 100.4 100.2 100.1 100.7 9%9.4 9T7.2 97.4
S6.1 8T.4 99,1 9S5.1 9%9.3 99.6 98.8 96.83 97.5
F1.5 92.7T 9F4.5 9%.4 S5.7 95.5 4.5 94.5 96.2
S3.9 583.7 95.2 96.5 9950 F4.5 .2 93.9 97.2
G2.4 524 93.1 S4.3 94,1 F2.4 2.4 3.1 95.3
91.3 92.6 93.4 93.0 93,3 9l.5 9l.1 93.1 96.0
8.7 BS.8 90.3 90.% 90.3 B88.3 B88.5 90.2 93.0
ES.4 B87.3 88,0 87.5 873 B6.1l B85.6 B6.9 90.3
82.4 B82.6 83.5 84.4 82.6 8l.8 B0.8 82.1 486.1
18.3 T8.3 79.3 80.1 7T7.7 75.8 75.0 TT7.Z 80.5
04,3 1C5.0 106.3 106.6 166a €& 106.4 105.5 104 .4
SIDELI NE

T7.2

89.0

95.5

100

110

120

13C

(SPL1 OK 30.5-METER RAGCIUS

82.0
79.8
BO.4

B4.4
a7.0
B6.9

83.3
B4.4
85.3

84,5
B4.9
B&.4

B85.8
BT.4
90.0

91.0
1.9
9T a4

97 .8
97.0
37 .4

95.9
6.1
93.4

91.1
B6.1
8l.8

105.9 106.2

83.0
80.8
82.6

gé.1
87.5
86.95

§4.3
B86.2
6.3

85.8
BS5.7
85.7

86.5
87.5
0.7

52.0
93.1
98.2

58.3
98.7
99.5

58.4
98.1
S5.7

G3.6
88.46
8444

107.8

PERCEIVED NDISE LEVELS

€3.5
82 IT
5.0

£8.8
89.1
88.5

BEL2
88.2
87.4

ET.4
87.0
6.3

a7.7
88.9
9l.1

SZ2.4
93.2
59.7

59.9
100.3
i91.2

95.6
120.0
96.4

§4.6
89.7
B6.1l

109.2

83.5
84.0
86.%

90.4
90.1
€. %

€. ¢
8%9.1
6847

B8.2
87.6
87.5

8.5
89.5
Q0.7

$1.8
934
99.9

100.0
99.7
100.7

98.€
99.0
Gbal

54.0C
89.5
84.8

108.9

2786 hertz
140 150 160
81,0 88.0 Sl.8
87.5 BB.3 92.0
90+2 Sl.a 94.1
G2.% Sh.1 94.9
GZ.1 93.5 93.4
9C.6 S0.7 90.3
E<.8 9S0.3 8a.8
90.7 90.2 B88.5
85,7 88,7 86.5
£%.3 87.8 85.5
BH,49 E8T7.1 Bées
88.0 86,0 83.6
AE.0 £6.0 B4.2
89.3 Bé.l B4.9
SL.9 B&.5 B5.8
9GC.3 B7.5 BS5.9
90.6 8T7.1 B85.3
95,6 9Ll.9 90.8
SE.B G2.5 90.4%
95,0 90.7 #88.8
S6.4 93.2 90.0
5.1 91.9 B88.0
Sba2 9l.5 8T7.9
93,5 90,0 85.4
SC.9 B87.%9 PB2.9
BE.5 BH.3 T3.1
E2.1 TB.8 T73.9
10€.5 104.3 103.5
91l.6 85.1

98.5 101.0 102.6 102.5 101.7 102.9 103.0 103.5 103.9 10Z.% 98.C

AVERAGE
SPL

83.3
82.9
84.9

87.7
aT. 7
86.8

85.3
85.9
85.8

85.3
8544
85.5

B6.5
B8.9
93.0

92.9
924
99.1

$8.9
STad
98.3

87.2
57.9
5620

95.0
92.3
90. 6

107.9

PONER
LEVEL
{PWL)

131.2
130.3
132.3

135.1
135.1
134.2

132.7
133.3
133.2

132.7
132.8
132.9

133.9
136.3
140.4

140.3
139,8
L46:5

146.3
144.8
145.7

144.6
L45.3
143.4

L42.4
1397
138.0

156.3



b
sy

TABLE IV. - NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><1(:|'5 N/mz; PWL referenced to 10” 13 W.]

FRECUENLY

100
125
160

200
250
35

400
500
&30

#00
1000
1250

1400
2000
2900
ERR-11]
su00
53040
6300
2300
ouag
12500
16000
20640
OverRALL 1

DISTANCE

1925 METERS

10

Efay
120
13.5

&9 1
fZ243
FEFL

15a2
3.7
i9=1

17«1
Pie3
78417

dle0
837
E4e2

EB«8
55e 7
blat

Hael
G5/ ady
H9e48
HH» 5

8745
854
-PEY ]
Hle4
U7

[HAY -]

138

(a) 60 Percent speed; fan physical speed, 2116 rpm; fundamental blade passage frequency, 1869 hertz

20

6845
697
T2

6948
{07
T34

T6e%
TaeQ
T4+5

755
1646
TT.2

207
G20
8440

89.7
Sbed
890

499
93.9
3Jeb

9.l
d84+5
B6a.9

8249
18+8
Toete

102.1 10Q.8

86.0

100
LSPL}

69+4
697
T1l.0

T2a1
7342
744

Tl+4
720
124

T2+5
730
140

763
793
81.8

8545
973
T4

90
U= 8
87.8

856
8545
820
T8.2
72.8
6.3

983

L0

120

130

140

OGN 30.5+~METER RADIUS

70«0
685
TO7

731
743
Téae¥

Ti.9
725
T30

T3.5
T4el
T5.2

T8+3
80a8
832

46=8
932
BoeT

90.8
926
89a3

BE.7
H8. 2
BheY

80.9
T5.6
703

99.9

PERCEIVED NULSE LEVELS

ANGLEs DEG
39 0 50 60 i0 80 90
L/3-0CTAVE BANO SOUND PRESSURE LEVEL
T1e0 06842 J§Ue9 6829 6642 6E40 06da0
Tiad 61«5 TIu0 68«8 6GITad 69.8 o670
1240 6G8e0 {07 6944 HTel 05 6ale¥
Tle 67e8 Tlal oOUs3 668 694l 69a8
T35 T0s8 Thel T0s2 GEeZ2 T1le0 7240
Taeb Tlel T3+1 T2+9 V0s8 T246 T3e1
T4l T247 T340 T1la2 46940 7140 Tie7
T4.7 713 Tdad ba-ﬁ_ 67«5 693 693
1620 T2e4 Taed Tled 699 Tled TUe7
Toel Tiod T5¢C TOsh 6540 T0e3 069eb
TIe0 1420 THhetc TleQ &Y%9=B Tled Tlal
78e2 1544 765 T2+484 705 Tle5 1240
Hﬁo3 THeQ THBadD T4eD ?2-5 73:5 T3.8
BleY HOsG BUs0 ToH+0 T4l TH5eZ THe4
HB3e3 B240 Ble5 TI+5 T14:8 Tbe8 THa2
8TeT BTed B4eT B2a2 TE3 B0s0 B2e2
Y. Yoe2 YleB 90l H5.0 Boad d9.3
8749 87«9 85a7 B2ed TBol Blel L4eh
B8Yel BYeb BbHeH Hieb TYab B3e3 864
Y249 Y3a3 HdYald BTed Hla9 8349 5§oed
695 H9e5 BHBe3 B4el TS5e3 8le8 u59+3
BEe 9 052 HTeb BIe2 The2 T9.0 82.6
BBe+% U9sh BTe3 B3s2 Tia9 T840 HZ2+9
BbeG BT7el doheth Ble2 Thel T4a9 T942
B5:0 BieQ 852 TTed T3e8 T1la9 THeld
HB4e3 TB.9 Hihael T75:0 T3.3 68.3 o6HeB
Baeh Tlal bBYaD T4ad T3ad 0665 0628
LOCe? GBe¥ 9542 9067 9204 95.2
SIDEL INE
H9¢2 Y9246 9Gled 9046 ETs2

B9+5 9242 9540 9549

16+5
763
1549

7545
75.8
715+4

T2.7
T4e3
T3a7

Tasl
T4ed
155

783
8lel
H3.45

87.5
947
885

GO
92.8
Glel

30+ 4
904
856

8247
76.3
T2+2

10049

359

69.2
T0.2
13.0

7545
7545
75«1

730
T4e2
Then

75.1
T5s6
16.9

79.3
8246
85.7

90.0
9Te5

910

9i.9
93.9
94.3

3.6
91.2
87.7

82.7
78.7
T4a2

137
T3«7
759

TTel
770
157

Tael
T5e2
T4a5

75.6
755
T7e4

800
829
B850

B8.+5
942
B89 4

931
926
90«8

887
BB.7
845

802
753
106

133+0 L00.3

9657

i50

14+9
T4a7
Tae T

7843
7497
75.6

T4 9
T5«3
T4+0

T4 3
T4.0
15.0

T6+3
7843
Bie0

B343
89+ 2
8324

S4e b
8Y46
875

871
35.0
82s2

T1.7
T37
687

965

160

1613
Toa1l
TT.9

78«9

. TTs8

7543

Taeh
T3.9
T2.8

718
Tli.2
T0+9

T2.6
7447
76

19«0
856
T8+9

I9.8
82«5
802

T8.7
TBa5
T4a9

Tl+4
6646
607

92s1

G242 8B4eB T6.0

AVERA
SPL

Ti+a
Tis 4
T2+5

733
T3e9
T40

T2+7
T2a5
T3.1

T34
T4+0
T5.1

TT+5
79+9
821

B6+2
93.5
873

890
91.6
9.9

89+ %
B9.3
6Te3

B8543
B4 +5
B6s &

100.1

GE

POWER
LEYEL
{PWL)

L18.8
L18.8
1199

120.7
121.3
121«4

1201
119.9
12045

120.8
121e%
122.5

1249
L27.3
129.5

133.6
140.9
1347

13b6e%
139.0
1373

L36.8
1367
134.7

13247
132.0
133.8

147.5
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TABLE IV. - Continued. NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15Y C and 70 percent relative humidity, SPL referenced to 2><10'5 N/mz; PWL referenced to 1

(b) 70 Percent speed; fan physical speed, 2468 rpm; fundamental blade passage frequency, 2180 hertz

i00
{SPL)}

T4a3
7ia1
T4e2

T6.5
Tdel
Té«3

T5+6
Thed

7645
172
T7.9

T9e7
Bleb
92

BbHaT
95.5
93.0

340
949
Qe b

0.7
e 0
8le06

48
190
Tael

10244

110

120

130

ON 30.5-METER RADIUS

7345
73.2
16¢4

THea
71%.9
Thed

Tosl
78.2
TTe7

18.1
78«5
Th+9

Glel
B3.4
560

dbed
D629
G40

Y343
Y5 4%
93.5

3.2
- FAY
89+ 4%

361
81.5
6.5

T9.5
78.9
79.2

80«5
B0«9
80«2

TTs4
79+0
Thets

783
Tdadh
Thed

Ble4
B3.H
800

HBeb
Yoed
937

9%.0
962
958

G455
G448
91l+2

BBeb
G235
Thete

Taed
75.1
T7+9

80.7
gi.l
?9-7

T8e7
80.2
79.2

79.6
797
840.7

82+9
85.4
8§78

0.7
9B.9
6.2

95.0
97.6
8.7

975
G4
F1le9

48.1
B4e5
T9e5

10345 lG%+4% 10643 1032

PERCELVED NULSE LEVELS

FRECUENCY ANGLE, DEOG

1G 20 ETY a4 50 al 70 80 0

1/74~0CTAVE HAND SUUND PRESSURE LEVEL

50 T422 Tleb Téad T242 7323 T3s7 7303 T3e3 Tie0

&3 bdeT TleY Tied Tlha2 T2a2 107 Thled T244 T0.9

80 T4 Tade2 TTe0 The3 (362 TOads 1240 1245 104

100 Tead Tlel TFedd Tlad T332l Tlel T3es T5.0 Tisd
125 15«4 154 Theld 44 T4e9 169 Theh TTe4 Tbab
L6c 16e8 TTe3 €e3d 1542 T6e5 645 TIeD TTaT Toa?
200 1lel TEah 159 Thet Thel2 T4¢9 TE24 THebd Tael
250 a0 T8Ba25 Thsh 7543 ¥1s3 Tael Téded T5.0 T4o8
3i8 119 The9 770 T2 TTa9 Ibed 157 T8l T90%
4400 8Ge0 T8BeLl TT7e8 TEsl 1745 Taste T5:.0 Tha8 Taeh
200 8is0 T95 fleh 76«9 T8s4 {54 755 757 197
630 E1+5 BOed 947 dHa4 TP42 75«7 160 T2 Thei
8440 bhal BZea9 Bied ECoad HBUa9 Tied Tied TI1aQd 7659
10u0 Bbed B%e5 H2:9 BH2e5 Ul2e4a THeT THeS (9.0 T8eb
i2%4 865 b6« H4+Z B3+9 die.2 8042 T9.8 80«3 UGled
1600 FHed BHab4 Hbeds HbeH HH.1l 8241l 8lel B2+6 387
2040 Sbed 9945 964 Yde0D 9445 F3e4 BYed 91.0 Gleg
245900 Slad Y5e% Yidal Qhed Yled dY9.Y BEH.T HI.0 8HY.5
31890 GieB 9242 Y03 G0eT HYeZ 8BbeZ 8B5.0 8TeB 897
4000 GhdeB 9547 Yhed Y52 Y29 Ylel HleG BHe9 GLa7
SLOG 93«5 G%el Y2eH 9325 Ylab 8B9+0 Bbe3d 8HHsl IJF0uH
&304 G223 9225 91e5 93.0 Y1le95 BHe2 85«7 B5:.1 Ba.0
80U Yidad 92.0 Y0e5 Y25 HUab BTel Bée8 8H4.H Hdel
1060G Bleld9 YOabé HBYed G029 HYed H59+4 B3e6 Hlel 8342
12200 E9¢9 dTed EH6eT 8T44 BT4H 8le9 HZed THed dla7
16000 Elag BZ.8 H4el 8B227 dSad d74) 8led THeT Toed
20000 T6e B0e2 HB323 TSab daeb Tihel BHie9 1342 7T0.0
O¥ERALL 1031 10425 R02eb 103s6 LO0Leé G501 969 ITe6 932

DISTANCE SIDEL INE

152.5 METERS 1945 BT« 907 Ghed S4aT Saeld 92.84 Y44 96

20U 988 934

98 .9

99.2

140 150 163
TT=1 807 814
781 8lol Bl.3
80«7 83.2 B83.1
B2 % 844 B85.1
822 B4cb 84.0
BOsT 8203 Bl.l
79+6 8l2 T9.8
80+8 B8le5 T9.6
T9«7T 80«4 T8a.l
798 79,5 T6.8
79«4 18«7 T547
Be#s THBe3d T5.4
829 T3eh ThHa3
BasT BleZ TTs6
86«5 8le2 TH.l
8846 B3¢1 80.3
IS4 BT49 B7+46
93«7 HT«5 B84.8
92«3 B6.3 82.6
G449 891 85.2
Q4a6 9002 B4He4
91«9 889 B2s3
92«1 B723 BH2.6
8840 Bael T9.4
8429 8la% T6.8
Ble TTab6 T2.2
T5s6 T3e3 6549
29«23 960
F4e% BEeI TFel

o 13

AVERAGE
SPL

T5.8
T5el
T649

T8+4
79.3
T8.5

169
TT7
77.5

Ttete
778
Tdet

80«4
B2e%
843

B6eT
95+6
92.9

91.8
4.7
F4e2

934
93.1
9l.5

89.9
879
88.1

1035

wl

POWER
LEVEL

(PWL)

123.2
1L22.5
124.3

125.8
1267
125.9

12443
125.%
124-9

124%.8
125.2
1258

127.8
129.8
1317

1341
L1430
14043

139.2
14251
L4l+ 6

140.8
1405
139.0

137.3
135.3
135.5

15C.9
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TABLE IV. - Continued, NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10"% N/m?; PWL referenced to 10713 w ]

{c) B0 Percent speed; fan physical speed, 2821 rpm; fundamental blade passage frequenc'y, 2491 hertz

100
{5PL)

793
159
77«0

B8ls2
83a1
83.1

T9.8
Ela2
82+3

81.0
Gled
BZe2

B3.7
H5e4
8743

9.1
Y20
GEes

9540
Yboed
9T.3

Q43
Vot
Gleb

888
B3e5
19.0

105.1

ii0

120

L30

140

ON 30.5~METER RADIUS

30+8
Ti+8
795

B83s4
Ba+b
836

810
3.0
Bie3

32«3
B2e4
82+ 8

B4e5
86«0
67+9

Q0 5
9440
101« %

962
979
G845

9T+ 4
969
937
910
dbels
8leb

i07.2

PERCELVED WOISE LEVELS

FREGUFRNLY ANGLE.« DEG
[§4] 20 30 40 50 [-3¢] 70 80 90
L/3=-0CTAVE HAND SUUND PRESSURE LEVEL
p1H Hia3d 76«8 Blet B3lad BUa8 7948 TT743 ThHeb6 Toed
63 172+43 T448B T4el Taed Tiet Tael Tasi T4a9 Tideg
HG Ta4eb  T4e5 ThaQ 125 T3ed 12e3 T34l Thsl [3el
iaa Elald THBaS BOs4 649 TV4a2 Thel TEe2 TEe2 7T8eD
125 Tdall (B0 T7e8 Tial TTe5 Tla5 THed 8BDs3 sl
160 t0«5 B0a5 85-5 TBe5 T9e3 T9ed ©B0eH Blel 80«0
204G EC0e7 BOWD HUO«RZ TEe8 7925 T9¢0 TEHAT 1942 TTe35
250 HCaG d2+0 HUsO THet TUed TTed T1e5 T8«T THe0O
315 BOe5 BO«T T9aT1 79«2 19§ 1922 1Se5 8CeT B0UO
406 830 8419 80s1 FATE] 1%+ 3 Tied Tle8 Th.5 18+1
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911
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4.7
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84.9
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847
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943
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LEVEL
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1284
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128+%
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120.9
130.2

1286
129 «%
L29+4%
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129.0
1294%
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132.3
133.9
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136.9
1477

L41.5
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1459

1431
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141.7

L4045
137.5
1358

153.8
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TABLE IV. - Concluded. NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

FRELUENCY
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315
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630
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1250
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2500
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5000
6300
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12500
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£300GC
OVERALL )

DEISTANCE

15229 METERS

(d) 90 Percent speed; fan physical speed, 3173 rpm; fundatnenial blade passage frequency, 2802 hertz
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8782 1929 8129 B0eY9 Blad BHUeld BUeS Ble9 TY9al 829 B2.6 Hé4ed B3e2 Bbs& 89«1 910
Tha0 Tdad ¥ Y] ol FE- TRV Tdaidd T8 T8Be3 T7s0 T3« &le0 B83+3 B35 B8T.0 9.3 90.9
11eb TTei 1522 1526 Tbasd T5.7T Tbob TTe4 Tosa 80eh B2+4 B5+41 85+T BYe4h F244 93.1
E4att Blal 8BlaHd B2+l H2+:1 BUsB T9eé6 8240 81la8 590 BbeS HBHs5 BGeb 9241 940 94,5
6723 BUeB HZell Bled Bl+s Ble3 HZe3 B3a8 835 §Told B88s2 58+7 8F+5 9222 F4s2 3%
bl B3.9 B3+8 HZ248 HEaY B3sB B4oc4 B5«3 Geesl BbHeB HSTa% HHeg 8Be9 9Iled 91l.8 90+5
6323 83.8 G3+0 BZel B2.8 H2e1 8Jdel B83el 8Ble3d 840 85.0 860 87+6 89.3 90+.6 88.2
H240 B3.1 BZe% BzeQ Hled 8leY dlel B2¢95 8let 85:0 Bbeb B7+3 8Fe0 9040 91s1 8Ba2
E60 B4al 8243 BZe3 B3el B2+45 8341 84«0 H3el 8548 Bosb HBT7+0 8563 90«1 90.0 8.8
H4e2 HB3el bBlad HI3e2 dletdh Blel B2e4 B2¢9 E2el 852 Bb6e.2 Bb6aT 8Be2Z 8942 BB«T7 BS5W0
E9ed dHha2 HZ2e 4G - F A 2.7 Bled Oled B3ah 2«7 85e% B6e) BbLe4 BTT7 B8O 8TaT Béed
blal B5«T 83s9 8FeY Blad B2akt Hiebd 8344 Ble9 85e¢2 BO+2 0heHhH BBel BBe2 BTe2 834
E8ed dT+7 BE&e5 EBH5a3 8950 Baesd B4asT B4el? B3s3 B6e5 BTe8 BT45 89«2 6885 B7el 83.9
0.0 BB.9 bbas’ HE6+G 8Os 0 B5.4 Bhe3 HB6.0 851 db.3 Bde5H 89«6 9043 £0+6 B6eD 835
Glel 9241 9246 Fle8 d9+6 GBel 88 878 8Tel 90«0 9046 9lsl 9l 89.0 BE&+B 842
518 93.7 942l 9148 9le? 8942 81e2 B892 8643 Flad 93.0 9227 9348 Y03 8745 847
SAed Y2aT 9227 Yiel 9de7 &892 BHeld F0eT7 a2 9325 95.3 42T 95.8 9l.5 8B.0 85.6
GHe8 1003 9Ss€ SSe5 Yde 0 9508 F4ed 956 9655 99«6 9948 L0228 101eb 963 91+8 0.4
GHe7 10045 100+0 997 98¢5 G0e2 94+7T 962 970 1004 1005 10320 L0245 98a5 942 I)ed
Y940 GSbal Yb6a5 GHel 9543 Y3286 93e] 94e5 95+5 GHe6 10021 100eE LO0+B 956 FiaS5S 88.2
S0+0 Gheb Fbe3d GHeH  HoeU YZ2eb F3e3 950 9548 FBeb 10062 101e3 10247 90«8 Fé45 89,2
Ghad 9540 YGéaw S4eaT7 Y4e3 Fle9 F1eT 9249 9440 977 1004 100e2 10241 95.7 94«4 88.0
579 Y428 Y444 SGhetr Y247 FheZ 9del 92T F4¢9 9Te7 994 10044 992 95.9 92,7 8.5
S0e2 9lal Yle2 9222 90s0 bGel d8e3 898 Glab 94ah 9628 97«0 9T+3 930 912 84.5
H9e5 9le3 9320 Glel HYal Hoed 8549 BTe6 89s0 922 9349 F447 93«7 9042 8Ta2 8244
H4s:8 Bhael Béel B5+8 U5el Blel 8Os B3e3d thel BOeB 89«7 826 FDeb 860 Bhel TT=93
F7e5 Tub 7945 BCe2 Toebh Taeti TS5+4 T6e3d 7941 8340 86+l B6s3 LT«0 8i.8 7T79.8 7T2.7
0565 10629 L0646 10643 105¢ 9 10342 10245 L0U%e D 104aT LOTad 109e} 1103 11045 1068 105.2 1031
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SPL
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82.7
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87.7
87.1
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[Data adjusted to standard day of 15° C and 70 percent relative humidity, SPL referenced to 2110”9 N/ mz; PWL referenced to 10712

w.]

POMER
LEVEL

[PWL)

131.1
1301
132.0
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133.3
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1401
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14249
14043
138.8
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TABLE V. - NOISE OF QF-3 CONFIGURATION 32 - TAPED INLET WITH RINGS, TAPED EXHAUST WITH SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10'5 N/mz; PWL referenced to 10"13 W.]

(a) 60 Percent speed; fan physical speed, 2116 rpm; fundamental blade passage frequency, 1869 hertz
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691
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8241
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87«2
93.1
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87.2
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LEVEL
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1210
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125.5
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14345
135.3
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"136.8"

1346
132 w4
12945
127.9

147 +56
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TABLE V. - Continued. NOISE OF QF-3 CONFIGURATION 32 - TAPED INLET WITH RINGS, TAPED EXHAUST WITH SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10°° N/mZ; PWL referenced to 10~1° w.]

{b) 70 Percent speed; fan physical speed, 2468 rpm; fundamental blade passage frequency, 2180 hertz
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123.9
125.7
1259

12645
1274
L2845

1305
132.3
1344

1362
14344
141.0

139.9
1424
Lale4s

140.9
1407

T 139.2

137.0
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TABLE V. - Concluded. NOISE OF QF-3 CONFIGURATION 32 - TAPED INLET WITH RINGS, TAPED EXHAUST WITH SPLITTER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x107° N/m?; PWL referenced to 10713 W]
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CVFRALL 1

EISTANCE

1925 METERS

(e¢) 80 Percent speed; fan physical speed, 2815 rpm; fundamental blade passage frequency, 2486 hertz
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TABLE VI. - NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10”° N/m?% PWL referenced to 10"1° w.]

FRFLLAMY

5
-k ]
HO

tac
L75
1£0

7GC
280
315

@G
1
£310

AUC
1ana
1250

1aDC
2000
#4900

3150
4000
5000
€300
enac
1000C
12404
160C4
0n0cC

CuFRALL 1

TESTANCE

19245 FETERS

(a) 60 Percent speed; fan physical speed, 2138 rpm; fundamental blade passage frequency, 1888 heriz

ANGLE: DEG
11 20 30 40 50 60 70 B8O 90 100 110 120 130 140 150 160
L/3=0CTAVE BAND 3GUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS
10e6 6743 bbel 6ied 6743 07e5 68«1 6848 69¢3 658 Tlal 7039 6763 Tled T3el Thed
6SeH  TOaG HTal o6Teh 058 6160 610l 670 6648 6HHe3 68el 6BaT 6TeB Tled TIab T35
17l 1.1 GtEketb EEal 69 B b67e2 6748 E7s6 67al 70+5% 096 Tlel T0e3 T4.0 T5.0 T6.D
€9e7 BHe0 G7e5 £6e5 OTal 6H8s5 6Bes2 685 T340 ThleT 7243 71249 T35 T62 ThHaB Thatb
Plel 7023 TCal &S+9 J0s4 [FTO0st Tled T0a8 243 Taedr Ta4el Thasl Tasbh Tood 1743 6.3
a2 T1a% TCe8 T2+3 T2e7 T222 Tiéeb Tia2 T3a3 T3e8 7345 329 442 Ta4e5 T448 T3
P3e8 THaB T1a7 Thel 1240 Tle3 7Ce3 70e2 TleB T2¢0 708 723 T3e2 T3:7 Ti=3 T2:4
3.7 {48 12«3 TLe8 Tled 69«7 69«0 T0s2 Tia? T1%a2 T4¢0 T4aT T6¢8 TH.3 T4e5 T2.0
160 T4ab 7347 Tleb T3+2 T240 T1a8 122 T3¢0 153 ThHeT 7159538 1665 T5:8 T3¢8 Tle?
T8aa  Theb ldah Tze9 ¥3e7 Tle7 Tle2 T1e9 Tie4 T5:5 T5¢7 T3 T80 T7e0 7420 Tien
THeD Tuel 1620 ¥4deo THal T323 Tzel T3a3 7448 168 T625 769 T8s86 TiHal T3e6 T0.7
tS5e6  T943 745 Thel THaB TuwaeB T2+6 T35 Tae5 TTed TTe5 TBel B0 7923 T420 T1la0
EFa? U740 HOsZ (EsH ToeO 1545 T3e5 T35 Téed Tile3d TTe3 TBuT 8BQeb& 80:2 THo5 T1e5
Fae? B3es Bled 8le3 T4eS Thed Téhaeld T4eh Tae7 TTeD THe5 T7ab6 T9e8 800 750 T2+2
EZ43 B4+ H4e0 E£i+5 Blel JTBebk TE5el 732l V328 T6206 7645 TT22 TBel T8Be3 T4cl Tlan
8545 899 bBel 8iel HGel 822 T80 T59e& T5a0 7720 7623 T6+9 TBe3 T7e2 ThHe5 T3s2
S€ab SHel 9740 SEs5 Y41l 4060 B6+5 Bied 8045 BZel 80s3 B80+9 8340 82.0 B80+0 8042
tlael 8948 B%eS BBs«l Hoseb HieB ThHebt Tha0 TH2a3 ToHe3d T542 THab6 T2 TH0 Th4e2 7T3.2
YCel Uef Y0aw H%Sel BTe6E Hasb THaT 75486 T4e9 THed THet Tha2 TbHe9 TEeld T3aT T3e3
3ot Yhad YA d P3eZ Gilet 8BHBeD Bied TGe0 17l Tlagd TTetr Toal (2«5 18«1 Tle2 15.8
502 Y0sS Y0eht E%e2 BYe2 E5¢0 THe¢D Thel T5e¢Q TO6eT THel TTe2 TBeT Thed TH42 T2s5
85«9 HY9«H HY%e4 8HHel blst HS5+l T8+l T4eB 1523 TTe3 18+5 B80T 82¢3 BUeS5 Thel T2.7
BEFa7? BY%G bGed BBesb bieS5 8ha6 Tiel T6e2 HIe0d BJe8 B8BZ2e¢5 HB2+6 BSe8 B3+5 T9e2 T4u3
bted B743 BOeS BEal E549 8366 TEalt T6al 8leQ 82e2 8327 B8B345 850 B2a3 TBaT T2.9
H3a6 Béez 53s9 845 8idel 8042 T2e9 T4oY 508 8323 8520 84e2 86e8 B241 B8la3 T4s2
A0al 79.8 o0} THe7 TYas 753 6%9¢C 702l T3a8 TG0 7849 7945 80s6 T8e? 15:9 6944
1€a2 TE+2 7745 1445 TbaT TOeZ 657 £445 6929 T35 Ta4s3d T5e4 T6u3 TIah 042 6425
Qi3 1374 LOlet 1000l 99ed 9621 9leZ BEaS H9eY¥ Die8 9202 925 G4ed 928 90.31 8H.Z
SIDEL INE PERCEIVED NODISE LEVELS
T4+ BEod SC0ed G2l S3al Gle?2 BB+2 E5+9 dHHBed AT+ HIeS B5¢3 85e6 B2:T TTe2 Tlsh

AVERA GE
SPL

698
68.8
T0c4

T1l.9
T3+4
T3e2

T2s1
73.3
Thal

T4 9
758
T6.9

T79
T8+45
T9al

8248
S0.8
833

843
BBe2
BS5.1

8543
86.9
BHa b

BTe2
B4e2
B2.8

975

POWER
LEVEL

(PWL)

117.2
1142
117.8

119.3
120.8
120.6

119.5
1207
1215

122.3
123.2
1243

1253
125.9
12645

13042
138.2
13047

1317
135.6
132.5

1327
13443
13440

Libdets
1316
130.2

14%.9



[
==

TABLE V1. - Continued. NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

. [Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x107° N/m%; PWL referenced to 10713 w.]
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TABLE VI. - Continued. NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 21075 N/m?; PWL referenced to 10-13 w.]
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‘TABLE VI. - Concluded. NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10°° N/m?; PWL referenced to 10°13 w.}
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B4eS
855

B8543
858
Gz &
94.6
Hied
B5e4

BSes

87.0°

Bael

84ad
8Qe 6

17.3.

104e2 LOCsE

110

120

130

140

(SPL) ON 30.5-METER RADIUS

ANGLE: DEG
80 90 100
LEVEL
80«7 HBlsd B4eb
Tis8 7TBe5 80a.8
77«2 7825 Bled
Bled HBZe9 85.0
B8le6 Bued 87.1
B4eT 85+5 BTe2
B82e0) H2e9 8445
B2¢4 H3¢6 BbHeh
B4a2 B850 874
. B3a5 it4e5 Bo.8
845 558 8803
84+6 B0 BY9Q
B4e7 Bobasl BBeb
B53 Hb6e9 HY44
B5.% d6e9 8FeT
84-9 86«9 89.8
B5:5 86«7 850
30«0 BBeD 9040
9241 8944 90.9
85+9 8524 B6e7
85«1 858 87s1
B547 B5eb B2
B5+2 Bbhebt 873
83«2 HBi4e2 . Bhe9
B3e2 BhHsl BTe4
Bis3 83.8 HE.O
793 B2eb B5.3
9924 99«7 L0Lle9

8246
gle2
B2t

854
877
8629

Bhens
869
867

870
B7+8
B8

886
8848
890

BBa. 6
89.0
895

898
Bbe7
854

B9
895
B8Ge2

8845
B7+8
8544

10Ls7

SIDEL INE PERCEIVEC NOISE LEVELS .

835

8246
B4eb

87.8
B9.5
483

6.1
880
BBa3

B8+2
8B4
89.5

90.0
902
898

BGe5
891
90.9

91a0
8645
BBei

68845
U2+ 4%
860

870
879
BSe5

1027

T9e4
B0V
B4e45

879
B9 s
“88a5

86.9
889
BBaT

89«1
8846
398

0.9
913
9045

89+9
8948
9045

Qlady
B8a5

“88e1

87«8
9D.8
867

8746
871
849

B&.2
85.8
B849

9l.7
91.7
902

88.2
G0el

8940

B8e8

883
B8B.1

88.9
8846
87.9

BGed
86.3
BTe5

88.9
852
8441

B4ed

870
B83.7

B33
8445

- 813

1031 10Zs2

150

882
8842
907

9342
92+ 6
90«7

892
9Te 4
B88.7

88s 1
87.3
86+ 6

86+ 4
86el
85+ 4

LR
B4e2
86+ 0

B6.9
B3+ 4
B3+b

82.7
B4e 1l
Bl.9

82e 6
8242
Tdeld

160

8943

89.2
Ila+4

9249

Tl
89.4

- 1-1
869
854

84.7
B3e7
829

3248
825
B1l.8

8le2
8le4
83.7

852
80.6
8De2

795

B80+2
T6e5

76+8
T5.9
730

102. 0 100.5

AVERAGE
SPL

83.0
8le8
83a7

866
87«2
86ab

B4ab
85.+9
Q&8+ 1

959
86He3
87.0

87a5
8842
88.8

88.9
'89.5
95,3

IT+5
920
93.1
93.3
3.9
91«8

93,1

" 9244

92.1

105.1

POWER
LEVEL

(PHLY

1304
129.2
131.1

1340
l34l6
1340

132.0
133.3
133.5

i33.3
13347
1344

13449
13546
136.2

1363
13649
142.7

144.9
1394
14045

1407
1413
139.2

1405
139.8
139.5

15245
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TABLE VII. - NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2%1070 N/mz ; PWL referenced to 10° 13 W.]

FRKELLENCY

5G
L E]
LY

19¢
[P
1¢C

200
250
315

406
s4aa
6536

HOG
oon
12450

1600
2000
2500

3154
4000
£000
€300
4000
100ac
1500
16100
20000
OVERALL

DISTANLCE

2é 5 METERS

ANGLEY DEG
iag 20 ETY 40 50 14} ia 86 S0 100 110 120 130 140 150 160
1/3-0CTAVE BAND SCumD PRESSURE LEVEL {SPLI GN 3G«5-METER RADIUS
Teel bBHed HHS 6559 bTe2 6Be? G702 68aT 2T The9 7349 8BTeT7 TleZ Thet T6:9 T9:6
11e? 6849 pbel 647 6544 6742 66sl 676l Tish T3ad T2¢4 84e7 T0e9 Thed 5.7 79,1
el T0s1 674 EEeY 6526 GHsl8 bHEed 68Be6 TQe? T3¢9 7266 85l Téhed T6+2 TTa2 806
Fled D823 £ls3 Cled 0668 6949 GTeé 65e6 TZ2al Thel Tie8 B2e3 Thad T1a3 18.3 78.6
feell TUad TS TLal TOah 71a2 JTie0 Trel Tas0 THed T5e2 HB2ed TIs2 Ti1e5 190 18e7
fzed  T1ls3 Tled 305 007 T245 Tled T245 T3al Té4eD 7348 80e7 The8 T50 7T5+3 75«6
13ad 7544 TleT Tiel Tle2 T1la9 TCe9 Tled 7240 Tled Tia9 T8+53 Thahs TheD Téaid T4.9
13«49 J3a4 T2e9 T0eb 099 T0ol 70e2 Tleh T2e4 327 ThsT1 TSeb TTeh T5.9 T5.2 TTe3
Ttel W3a0 Tael 1106 T2l Tle9 Tla9 724 T302 The2 T4e7 TT+T TEeZ T5e1 The2 T6H48
T1e88 1408 Tasl 1ie9 T1a3 Thed Thett T2e6 133 TheB The3 T8Bel TTeB The3 THsB THa5
Viafh TBT Hhel 2.8 T2al T240 TleB T2¢7 Tha3 TH.8 THe8 T728 T7e8 T68 1445 15.0
iHel) Tbe? H5e2 1341 T2e2 TZ202 Tiet5 T30 T4a5 T6e2 (T+8 TEe5 T8 TEB+D T443 Tleb
EQate T84l FTabd 1527 F30) 720 T1e9 T2+47 Theb TG59 TTe6 T8l B0eht T9ea4 ThsT Tle6
tleb TBesF TTel T8eUd 1300 TZao Tiedl T2Z2e8 Tael TéelQ TheB TTe& BOeQ 7940 Thett Tla3
ELeS 19.2 ThHe2 Jt.1 790G TaB Tied TLheS T3+0 T545 Toed TTed THa2 77e5 T3e2 693
3.8 B3i.B Heeld 8HLaG To.1 The0 1204 T1le8 Tled Tha8 756 T6a3 TTed 156 T2086 &94D
89.3 90.7% 85ed  ETs4 HB4e 83«4 T80 A FYY 15«7 Téaes 70 TTad TG49 T7e7 T649 73.3
bled Hieh BieT BOsd TTaS T15e4 TZ4C Tles T2ah T3a% 7349 T4+s2 T5+4 739 TL+0 6749
G407 B4eT 83.8 Bled 78e3 79«1 Tie2 T0+2 Tha2 13«3 7328 T4s7 T5e8 Té4a3 T2.0 68e2
HBs4 HFe4 bBesh 0549 B2l TY929 Tae9 T2.7T T2.9 Ta4etb 7541 Thed TT49 ThHaB T4+9 Tl.0
tiel BHe.l BE.Y el Bled 949 T4eb T09 T2a6 Thed The2 T5+9 TB29 157 T3eT 6920
B2.0 B79 E7«6 E6e2 B2sT BIs4 752 T2e2 T4e2 1792 T8+l 1847 Bla9 80sl 7666 Tle5
b+ E HBW0 HEe3 Héed Bial BLle3 7545 T4e2 TheT BOa7 825 B245 B85+4 Blel? 79.0 71.8
Ehets HbEa5 bbe8 8543 B3¢l BU28 1507 T5+4 o0s1l B2e3 83u6 8ley 844 B0.7 T8Bs9 T1.2
B2+8 B342 8348 8Hie4 BQa& T8s6 TheS5 T4e5 T9¢7T BZ2+9 B425 835 86a2 BleS 799 Tilel
T926 Tdeh Blel T7e8 T7al 7343 T3ol 69ets 728 T80 T8Beb TTetd BUsl T7e5 75:5 677
155 T442 Hlel Vsl 1395 6700 T3+3 O4e2 H8e5 T308 T3a6 Thsd 75:1 T2+% 69«9 63.0
STal 977 STz 9Ea3 9246 F0a7 HVez Bbet HBBe8 910 919 95:1 9420 91+8 903 BG.3
SIDEL INE PERCEIVED NOISE LEVELS
65+2 BUa3d B429 ES5«F B2 ESed E224 8242 BIa8 BhD Bhel B542 Hhe3 F0s5 158 468.9

{a) 60 Percent speed; fan physical speed, 2138 rpm; fundamental blade passage frequency, 1880 hertz

AVERAGE
SPL

T8e0O
756
7643

752
T6.0
T4 b

T3.5
T4.5
T4+3

750
75.3
T6.0

Toeb
763
75.9

T7.5
83.1
T7.0

T7+9
82.1
8l

83.0
8542
8546

8645
83.4
82.8

9T

POWER
LEVEL
(PHLY

12544
123.0
1237

122s6
123 ¢4
1220

1209
1219
1217

122.4%
1227
12344

124.0
123.7
1233

12449
1305
1244

125+3
1295
1288

1304
13246
133.0

1339
130.8
130.2

142.1



TABLE VII. - Continued, NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST
[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10'5 N/mz; PWL referenced to 107 13 W.]

{b) 70 Percent speed; fan physical speed, 2492 rpm; fundamental blade passage frequency, 2201 hertz

FRELLENDY ANGLE. DEG AVERAGE PORER
SPL LEVEL
ig¢ 20 Ad 40 50 63 70 40 G2 1048 110 120 130 140 150 160 1PuL)

1/3-0CTAVE BAND SCUND PRESSURE LEVEL {(SPL} CN 33+5-METER RADIUS

19 T4l Tle2 Tle8 Tiedh Thed TheS THel 7540 TEHed 7605 T8¢l 8Bied T34T TTad T342 8648 T7+4 124.8
63 11a66 Tlel bSe6 TCel 6989 Tiéel T3+S T29 7342 Téhats T4el Tl Theb Tl T99 8beo T6ett 123.8
HO 1928 T3¢ Thed TUed T2 V3¢l Thedl TeeT T3¢9 Tée2 1502 T+l TTed 80s2 BLs9 BbH.9 T1+5 12449
116G T2 Tled T0«é4 TLa0 TCal 7244 T3a4 T440 The7 T8+0 Tde«5 BOeH 7929 8le7T 83+4 BT.3 T8e6 126.0
1< iS5l Fasl Thdez T3a9 T4e2 154 Ttet TTe2 Tde¥ Blel 80«9 Blel 8ledb B82al Bé4el 863 80+1 1275
| WM Fte] T3a8 Jueb Thet [9a3 Taed TEed TTeb TTe8 1923 THeB TYel T8B8«8 TI9.9 80:+6 B3 TRe4 125.8
240 T4+48 Thel J4ded T3e8 T4ed T443 T44% TaaB Téeb TTad T546 Tis3 TBal TBs9 T9.9 B2a5S T6a7 124.1
250 11sa 1642 1549 Thedh T5adl ¥3+1 Thei TH9+5 TTel TBeT T8aT TYeh §0e4 BOaT 80s9 ZLlaB 78.0 1254
3ic 11l T59a6 T5e4 Thab THab T543 1249 Téheto {Teh THett THab 79«3 79«8 80.1 79¢4 7T9.8 TT+8 125.2
40C 191 Tled 1602 Thad Thal T4s7 154 Teal Tle9 19«5 BUsd 805 81la0 8Qe4 9.5 7T8e0 7845 125.9
L34 Hila?d  TT49 d1al Ttal THasd THe% T5:7 The® TTe9 79«4 80ad BUe4d Hlad BOe2 TBe9 ThHed 78.7 1261
63C bl TBed THwt €aZ2 T5+6 185« 7547 TTe)l T8Be2 BIeZ Blal BLlaT D246 Bleh Tded T5.3 79.3 12647
RUC brats TSe7 JBeT TéeS [Toed Thel I5¢1 TTa2 TdeU 8BUe2 8le0 8240 83«7 8245 78.2 75.1 79.8 1272
1ag Ehay HOeS THed TBel TTel Toel 7Teel Tial Tdel 802 HIsb a;-l 83s1 8240 TBe2 T4l T79.8 12T.2
1250 t3ef AlsH8 BCLel TE€et TTe3d T5e00 T5¢&6 163 Tlsh 8Osl 80«8 Blsd Ble8 8le3d 7743 T3a.2 795 12649
laGi theth HAs4 Hle9 HCeE Toel 7545 T4al 7541 Tbhed 794 7929 80sl BOs9 TYeb 7623 T240Q 79.3 1267
Fuuc 4143 Y323 bhed B0 B5.0 8346 80«1l THaed J8+¢3 798 8043 0804 B82+8 HBleb T8s4 T5H.8 B4 46 132.0
49060 89e4  HU0+4 Ebeay E£5¢5 B3y Hlel T1a9 T6e7 Toa9w THel T8BsS T9e0 8led 5.7 7649 73.6 82.5 1292
a1s0 FHel H722 E5e2 HBIsid Hle2 Tlef TEWD Thdal2 T5.2 ?702 ITe3 773 792 T80 155 T1a9 80.5 1279
400C §7sC Sled B9e8 EEaZ H5eH 8245 Tlel 7640 TGeS 7745 TBe2 18«5 8Ie0 7945 TTes T3ad B4+4 . 131.8
40C0 Sisd il Hued HEa4 Hoeh 27 Toesl T49 Ta.4 170 172 7729 8l.D T8He2 Tée T2l B4e5S 121.9
&304 4Ce% SYhal Y0u? B9eh Elet Hael T4l THed TTed Tded 80«8 HBlel B3«l Bled TE8eB Téhel2 BbHe2 133.6
a900 H9S 40a9 GY0e0 &EEST BTel2 H3e4 J1e9 Tisl ‘7?!# Slatt B2+¢9 84«0 BhHadh 82«7 80T T4.1 87a1 134.5
| IM{ITH E5%7 9G+27 4Cel EE+T BT7e6 839 T8e3 TTe4 T9«9 Blas5 82+9 81a3 33}4 801 1B«8 Tlao6 87«6 135.0
FVFA-TH tbal 8?-3 h?-ll Eﬁ-ﬁ 87-5 8203 75-2 ?302 Haci 34-3 86.3 35-2 Bﬁl? 81-8 3005 72-6 83-3 l,36-2
16000 B3a3 249 BIad Blel d2a2 TTaT T4ed T5.0 THe3d G240 B30 B8B2e7 8343 Ble2 T9«T T0.9 87.5 134.9
FLOGC kL2 J8e8 Hles Teet T5%s8 T1leb5 T1lel T0a3 T4ald THeZz Thet T8e7T - 19«0 T547 Thel 066x2 863 133.7
CVERALI 1G0aS (00e? SSez SieE SGbe3d 935 9Cel 905 Gha9 9329 G477 9541 96e2 949 93:.9 95.6 GTa% 144.8
UISTANLCE . S1UEL INE PERCEIVED NUISE LEVELS

e 197 a% MFTERS Tlad  B7+49 E%e3 ETe4 ETed ETe3d E5et 893 HHe2 BTeT B7+6 8Tl 8Tads ‘8444  T5.1 729
[ .
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TABLE VII. - Continued. NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10°> N/mZ; PWL referenced to 1071% w]

FRFLLENCY

106
L25
lal

200
250
ERE]

AL
506
&30

BO0
TG
1250

ladd
2300
4500
3150

4000
5004

€306
BOG
1€0a4Q
1245040
1008
70000

UwFRALL 1

NISTANCE

157 «5 METERS

(c) 80 Percent speed; fan physical speed, 2848 rpm; fundamental blade passage frequency, 2515 hertz

ANGLEs DEG
iag 20 30 440 S0 au 70 80 9Q 100 110 120 130 140 153 160
1#/3~CCTAVE BANU SCUND PRESSURE LEVEL {SPL) ON 30-5-METER RAOLUS
E2a3  7S44 799 Bled 19aS T9al 7Se4s 7648 T7sl 9F1leB 80eil Blel 7Theld 8la3 B3e8 B35
tleld 7346 T3+5 T30 T3s3 T3ad T3cbd T4ab T5:0 THe8 TTe6 T9eb 7740 Bleh B3Il 83.7
Thed Tle4 TZe9 TlaS Tdel Tée% Tzo9 Thal T53 T2:6 1901 Bled BUY Baeh B6.8 8640
T€+5 To.4 T78H.0 ’4o5 V345 THal Téel 126 TI+0 T5He5 8B2eD H3e8 8§40 B8BES5 BBeb 86.8
Filed THa3 T620 T5«8 TT745 T8a2 TS«1 d0e5 Ule8 Th4e8 BIe8 8B5eT 853 BT0 B2 8646
1145 dba1 Jbdell T7a1 7491 Tdat HOel 81a0 Hle5 T4Ha8 BZs0 8Iab Bla0 B4ab 85«6 8245
Tred T7e3 77.5 TEell THel TBa3 T1e8 THa0 THBeS5 T5e5 80e0 Bled B8B3.0 B2.8 84.5 BL.5
T8e6 T8Bel T728 Tasb (745 TTad Tie8 THeth BGo3 Tbed 83.0 B4el B4«6 8541 85¢1 B8l.3
T9el T1eb Tiel TBeO F8ed T921 8020 8B30e5 HBlob TTed B2:5 8Ieb 84«0 HB4e3 Bhe0 719.7
bOed TBae TBal Tiet6 1749 Tied T5el 7949 8led TBel B39 Bhed B5el BGe4 B3.7 1TBab
éel 1945 19«49 TBeb TBet 1942 TSeb BOel 8202 T9el 4% B4s9 851 B4sl 82.7 Toal
Blebd HBlel {929 TBs0 TBe4s T9a2 TSeb 8069 8221 D2 B85¢1l B5+¢6 8549 B8B402 B82.1 1T7.3
bheb Blsb BULB T95e¢ts 798 7983 TS0 8BUed 8225 Ble5 85+% 86.0 8740 85.1 82.0 7T7.8
Foell H3eZ2 B2« BCaT 7948 TGHe8 HBGe3 Hle2 8320 U225 89«8 G5e7 8Ta3 8503 Ble5 T7+44
Fbe3d 83.3 87 w4 Bled 8043 T9. 4 80.4 80+8 H2.8 343 BS%+4% B85.8 85.8 B4.6 80.9 6.3
E€ed B4aS Y33 Ble8 B0s6 7921 TEsB 798 8246 B440 B84¢e8 BH5:Q 85+& B2¢8 T8 TH.4
Hbe5 B6+T 855 B349 8242 8023 THab 79T Bla 89e3 84s7 B40.2 85.2 82.2 19T 15.2
S4e) H9Ied Y4C YGzel H9»H Bb25 B3e0 B30l 8ie3 UBoe( 843 8505 8T8 B45 Blebh T9.0
00 BBeZ2 745 H4e8 H3IeQ BUa3 Tlel T80 T9e5 BT7e0 Ble? B8le8 83aT 8la3d T8:7 T4.T
S92e1 90e8 9UeC Hl+4 8525 H2eH THe8 TBsQ T9c8 8T=7 Bla? Ble8 8345 Ble2 T902 T4.9
G923 94940 9%e2 Sfe8 U7 bHaT 8347 H0eO HleD H8+3 Bled 8228 85¢5 Bie2 802 T5:6
5240 9led Ylad B8%9.3 B840 85.3 BOe2 THed 803 8Y923 83al HIed 8449 Bled T9.2 T5.6
G247 929 Y441 92«1l Ylel BBeHt B2e6 8lel 8209 9.9 Bb«7 BTal 89 84«9 83.1 Tb6.4
$0e6 907 YilaS 89L& dYe2 H6e9 Blel 94 8la2 897 B3Is6 B2s7 B83.9 8les 79,1 13.0
8922 GUe2 H0e% 825 dBeY Ube$ Lled 805 8367 E94F B6e9 85e9 86T 8le? 802 7T3.]
3e8 H3d B9«l 83«8 dael HZ2s3d T1e9 TYel dlet 906 898 85268 B546 8Zeb 80T T3.3
78e3 7944 HCelT TEBe7 TBe& THelH T3e8 T543 T9e4 Y0e7 BLle8 B3a0 82:3 TBe«d ThHe2 695
U274 10Le6 10eY 10Cel S8ce9 9649 G420 Y9400 95¢6 1006 98l 98e6 9%eb4 GBeD 97eT 948
SI{ODELINE PERCEIVED NOISE LEVELS
T3« H328 8Se3 909 S1eo5 SGeB §923 8929 Ylol Y4el 92+2 92+1 92:1 880 821 T4:6

AVERAGE
seL

83.5
TT«9
79«5

G1.8
B30
Gled

80.0
Bl.3
Ble3

Ble7
2.1
82«5

83.1
B34
§3.3

B3.0
8346
88«3

83.9
8546
89'2

878
90.9
89«6

le4d
Fi.2
92.0

100.8

POWER
LEVEL
(PHL)

130.9
12543
12649

L1292
1304
1289

127 4
L28.7
1287

129.1
12945
129.9

130.5
13D.8
130.7

1304
i3L.0
1235.7

1353
1330
1366

1352
138.3
137s0

1388
1386
L39+4

L48e2



TABLE VII. - Concluded. NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST
[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10”> N/m%; PWL referenced to 10~ 13 w.]

(d) 90 Percent speed; fan physical speed, 3203 rpm; fundamental blade passage frequency, 2829 hertz

FRECLENCY . ANGLE; DEG . AVERAGE POWER
SPL LEVEL
10 20 36 40 50 6y 10 1] 90Q 100 1i0 120 130 140 150, leQ {PWL)

1/3-GCTAVE BAND SGUND PRESSURE LEVEL (5PL) ON 30.5=-METER RADJUS

50 t3el T7el dleS TEeb Ble3d 15«3 HCe]l 8ls3 Blal B8la6 B226 B3.8 798 8E+& BET+8 8840 82.6 1300

63 Ta+2 Theh TTe2 The2 TTeQ TTad Tiled T8O THEed T9.8 808 8B2a8 HBle2 86s.0 88+.5% B.1 gl.8 12942

&EC TEell 79«8 V5.8 TheB TH5e3 75«8 Téal TTal T8e8 BUe8 828 85«1 B85s1 89«0 918 Gle2 840 1314
1do E5s3 HO0eB BCe8 TEe3d TBed TSe4 HCe8 Héal 8343 B4ab Bbel BT+9 BHeb Yled 933 9IJlas 8045 133.9
125 BleH T840 TF+3 15+1 8lUebd 8let 83ed Hae3 doel 870 B8Bs0 59«1l 89«5 92.0 93.8 90.9 87+ 5 134.9
160G E0e95 7545 HBiled Hleb Hist H3ed H%al H4e8 H5e3 &6+0 8HB6e)l 8Te8 Bileb 89«0 903 8743 §5+9 1333
200 6005 802 Hlel Hled Hlel B2+5 Blel 82.7 8247 B3el 8B4e2 BS5e7 87«4 B8B27 897 85.7 B4 .6 1320
25Q Blal B0e72 8laQ B8Ca3d Ble2 BleZ2 8240 0342 G4sl B5s5 B6«B B88B+3 89+3 8948 90e2 88642 85.9 133.3
315 BS9ed H2e3 #le7 Hle3d HAs3 Gies3d BIe5 8443 8542 B545 B642 875 8Ba8 B89.2 BBe8B B4.T 85.8 133.2
400 Bie5 BOed HBlezZ BUeS Hlel 8leS BZe7 83«7 d9«l 862 87«2 B8zl 88.7 8B.6 882 B3.6 85.7 133.1
50Q Bbdal Blsd Bles Ble4d Blsb 82+7 B304 d4%eb 8549 Hhel HBel 88sl B89+i 8T7¢9 8Ts2 8248 8640 13344
630G B6e8 H3e) BZs6 H2e0 H2e1 ddet B2 0B5e1l 86e3d B7eD BI4D 89.0 9041 B8+0 8646 8240 B6eb 1340
d400 7o+ 8349 B3e4 BZel B2e5 B3e4 HIe7 8542 Bbe4s BTeh B89 B59a9 91+0 BB8«5 8BbHed Blab 87.0 134+ 4%
nac G0ed Bb2 bBH.2 B3+43 HIe2 HI.5 H4«3 HB5.2 Bhel 8BHe3d BET #9925 F1lal 878 BH=0 Bled BT.2 13446
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TABLE VIO. - NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSCR B, FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST
[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to %1070 N/mz; PWL referenced to 10713 W.]

(a) 60 Percent speed; fan physical speed, 2110 rpm; fundamental blade passage frequency, 1863 hertz
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TABLE VIII. - Continued. NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Da.ta, adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10h5 N/mz; PWL referenced to 10'13 W.]
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TABLE VIII. - Continued. NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B,

FIRST TWC INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° € and 70 percent relative humidity, SPL referenced to 2x1072 N/mz; PWL referenced to 10~ 13 W.]
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TABLE VOI. - Concluded. NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10™2 N/m?; PWL referenced to 10" 1% w ]

(d) 90 Percent Speed;. fan physical speed, 3161 rpm; fundamental blade Iiasaage frequency, 2792 hertz
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TABLE IX. - NOISE OF QF-2 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10™> N/m%; PWL referenced to 10”13 w.]
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{a) 60 Percent speed; fan physical speed, 2110 rpm; fundamental blade passage frequency, 1863 hertz
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TABLE IX. - Continued. NOISE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity., SPL referenced to 2x10”% N/m?; PWL referenced to 10713 w.]
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TABLE IX. - Continued. NOISE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 210°> N/m% PWL referenced to 10”13 w)

{c} 80 Percent speed; fan physical speed, 2810 rpm; fundamental blade passage frequency, 2482 hertz
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TABLE IX. - Concluded. NORE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15% C and 70 percent relative humidity. SPL referenced to 2x107° N/mz; PWL referenced to 107 15 W.]
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TABLE X. - NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10™> N/m?; PWL referenced to 10”13 W]
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TABLE X. - Continued. NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST
[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10°> N/m?; PWL referenced to 10™13 w ]

(b) 70 Percent speed; fan physical speed, 2459 rpm; fundamental blade passage frequency, 2172 hertz
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> TABLE X. - Continued. NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x1072 N/mz; PWL referenced to 107 1% W.]

(c) 80 Percent speed; fan physical speed, 2815 rpm; fundamental blade passage frequency, 2486 hertz
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TABLE X. - Concluded. NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST
[Data adjusted to standard day of 15% C and 70 percent relative humidity. SPL referenced to 241070 N/mz; PWL referenced to 10713 W.]

(d)} 90 Percent speed; fan physical speed, 3158 rpm; fundamental blade passage frequency, 2789 hertz
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HOC oz H3e8 0Orel beed Blel BZelZ B83e5 UBheh dbeD BTed 88eb ﬂéoﬁ 90«2 B840 BHU B2u4b 855 133.9
4000 Edae? H4 .5 LR b et A nd 3«0 34 C B4e5 dbe BbaT 844 991 902 B 8.0 8545 819 B6.8 134+2
1750 B8« EBYelb HA4Z2 HAW] E2ell HBZ24& HB4al Bldab Hosb Bbe3d BHBsb6 BYsl 8923 BTel Baeb HOeT 86T 13441
100C Ffa? dbsbh 83«5 Hled4 HBiel d7«1 Hied B4 dboa BHBel H8uZ EHB+H5 8B8BeT HEWl BIT7 HOW1l 86.2 133.6
J0ac ERel HTab HSel HB4el SHlded w2el Hlel ddel HB0e3 el d8«5 HTe6r 8HeB 8566 83e3 T9.4 B6e2 1336
»500C S3ed 5400 Y242 HzeE BY%ed HTeT 8442 B4ed U545 B0 HT7e8 L8+6 88.5 85.5 82.8 T9.9 88.9 li6e3
34150 Sred HHeb Hiet GFel Y.l 8BTel BE«H BieH Hael BS5.l HBoHe.l 7«5 88.8 B8%5.8 628 T9.3 885 135.9
4000 Glett 91la9 90ay tteS Hoed HBéed 8243 BleS B3ad B84s0 8543 853 BbHab BHhal 8leT TTe2 Bhat 134.0
cnar Cu4al HY%ad IZed FCel 8BY«L Beesd E4el 8lel 83«1l B3e3d 8449 Bédeb 8548 Ble4h Bledt THa5 88.1 135.5
400 Gres 93l Yiel SLed Y0eY% bHet Hlef B2+4 Bieb B304 85«1l Boedh BT7a3 32-3 80«8 7740 893 13647
HOHC Gied Hesd4 93e8 Yzel HUeE H8%9el Hael UZ2¢9 Hoe3d HBbed BHe3 BYed Y04 HESI 8345 THe8 913 138.7
1063uC el Y9Za?2 Y9le€ ESeb HYel diel Bzel 8le7 HieY H3eT7 84«9 BHal 8Bo6el 02ad 8le3 T5.8 89.8 137.2
1/50C 856 90e3 S0eé £545 HIe3 HE«O H4a5 BiasY dusl B7e0 6940 8840 BTeB B4e3 D2e8 T5.6 92.1 13%:5
1000 F4a8 870 LT-TE-] thed g2l B4ad Blae g Béeb dbael 863 88e 2 B8s5 BHa3 84} 82+0 TS5e% 92.3 139.7
I T4 dlat Hlaw HBUOeL 19%+L THaeO THel 949 0833 Hbhed 8445 Ud4e5 B4ed Ble2 TIets T2.5 913 138«7
OMWERALL  10ze9 10347 1023 01D} Y4e9 GEsl G7eC 9783 9940 100l 1002 15109 10247 1019 10145 9949 102+3 149.7
GISTANCE SIVDEL INE PERCEIVED NGISE LEVELS

. 19245 METFRS Tael Bhe? ESeT Yool G205 S2ef SleS Q2T Sh4ald 9949 9547 G046 94«9 91e0 B643 THed
-]
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TABLE XI. - NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A, FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2x10-> N/m?%; PWL referenced to 10713 w)

FREQUENCY

S0
63
80

100
125
160

200
250
315

400
500
630

800
1300
1250

1600
2000
2500

3150
4000
5000
6300
8000
10000
12500
160930
20000
OVER AL L
CISTANCE

152.5 METERS

10

70.0
68.9
1.7

£9.4
T0.2
Tiub

74.3
T3.3
T6.1

16.9
T7a5
7.4

8.6
79.8
T7.2

8C .9
87.8
79,1

B2.1
B7.5
8G.3

€7.3
86.3
aﬁ.?

85.1
15.9
T0a.4

S€.3

{a) 60 Percent speed; fan physical speed, 2155 rpm; fundamental blade passage frequency, 1903 hertz

20

67.5
&67.5
T0.92

67.9
T0.0
T0.7T

T6.3
T3.9
Ta.5

75.0
75.8
To.b

78.1
T7.0
T6a1

0.4
90.0
T9.9

82.3
87.6
86.3

B8.4
ag.3
87.7

85.2
T7.2
T1.4

97.1

30

6%.2
6.0
69,2

6. 4
68.7
T1.2

TL.6
71.8
T3.3

73.2
T4a3
T4.9

T76. 8
5.7
5.3

T8.8
86.1
T8.7

8l.1
86.8
85.0

Bl.4
87.48
83,0

85. 6
T6.5
70.9

96.0

67.T 79.2 8

40

50

1/3-0CTAVE BAND SOUND PRESSURE

67.5
67-“
T0.7

66.6
69.2
70.6

12.6
T0.3
Tl.l

T1.7
73.5
73-3

To.4
73.8
73.1

17.3
84.6
T642

78.8
85.0
2.8

5.4
R6.5
87.2

84.5%
T4.2
68.6

4.5

l.9 83.7 83.9

68.4
6T7.7
69.4%

58. 4
69. 7
Tl.l

Tl.56
69,9
Ti.8

Tl.0
T2.3
T2.6

T2.9
71.8
71.1

T4.9
82.3
73.9

Tb.4

8l.8
BO.T

84.5
84.8
86.9

B5.1
T4. 0
6T.1

93.3

ANGLE, DEG AVERAGE
SPL
60 70 80 90 100 110 120 13C 140 150 160
LEVEL (S5PL) ON 30.5-METER RADIUS
69.4 TDeh TOLT 59.9 68,9 T0.5 T2.6 Tle4 73.2 15.4 75.1 71.0
68.2 T3 0 BBa4 67.5 6T.é 69.0 T0.9 70.7 727 T4eT 15.2 70.0
68,5 T0.4 BB.T 8.7 69,0 T0.9 T3ul 73,5 T4aT 762 716.7 T1.7
6849 69.7 69.9 69.9 T1.2 T3l 4.8 75.6 T6u4 TBo6 T1u86 12.9
Tle3  70.8 T1l.3 T72.3 T2.8 7445 75.3 15.7 76.7 7T8.0 77.4% 73.6
TLeo Tlab T2.2 727 T34 T3.6 75.0 7T3.9 T4.9 75.9 74.8 73.1
TOuE T2ed TO0WB Tlab T1e3 Thlel T2.2 12.6 134 T4.8 T3.7 72.3
69.1 63,1 TO0.1 Tla3 72.6 T4.3 T5.4 75.3 T9.4 75.6 7T3.5 T2:9
T1a5 T1.5 T2.5 13.0 Téel T4e8 TS5.4 75.0 Thebd 746 73.2 73.6
T0.5 T0W5 Tleh T245 T4.0 15.4 T5.6 16.0 5.7 7T4.5 7Tl.8 73.8
TL.B TLa7 72.5 73.5 75.5 7T6.2 76.6 76.3 15,7 73.7 71.2 T4 .6
Tlab 7143 7246 73,9 75.6 1Ta4 17.7 17.8 T71.6 Thal TL.0 75.3
TLa8 T1.3 7244 73.9 7T5.3 768 7T8.5 78.5 79.3 73.9 710.6 75.9
Tle3 7185 T2.2 73,7 75.3 77.0 76.9 78.3 79.3 74.0 70.9 755
TQe6 TIal 7049 7206 TS5.1l Thu2 TbeZ TEab TTeé T3.1  695.1 T4.5
T2.9 TOe4h TOo4 Tlatt 7346 T5.1 74T T5.6 T5.8 71.8 68.7 75.1
TB.5 T4%.6 7346 Ti.6 T5.0 T6.0 75.7 78.1 78.8 7T5.1 72.9 al.0
Tle% 6301 682 6946 Tlal 724 72.0 12.9 73,4 68.7 65.8 3.7
T3.1 68.9 68.2 69.7 Tl.l Tl.9 7T2.2 73.1 T2.7 69.3 66,5 T5.5
T80 73.0 T0.8 Tlat 7248 73.6 T3.7 15.6 16.0 73.0 T0e2 BO.6
T6.9 T2.5 6942 Tled T2.3 T3.8 7302 7547 763 72.7 67.8 79.6
80.7 73.9 Tla5 72.9 74el 78el 7T7e9 80ué 77.2 73.9 702 82.7
BleS Th.4 T3.7 18.1 7T8.2 7T9.7 81l.5 83.3 80,8 T6.T T7Tl.6 B& w6
B5.6 T8.3 T5.8 T9.6 T9.6 Blel Blel B82.6 79.9 T7.0 70.9 86.5
B2.7 T75.0 73.9 79.3 Bl.l B83.1 £2.8 84.1 B8l.6 79.2 71.5 B6.9
044 6%.3 6T.1 Tle5 Té4eb T7e0 7743 7TB.8 T6.2 7T3.8 66.5 a1.l
62.5 55,7 602 665.3 68.8 T0.2 T0.6 Tla7 69.9 Gh.4 59,7 TT+%
90.9 B85.3 85.7 AT.8 B9.0 90.5 91.0 $2.]1 91.2 8%9.3 AT.0 93,7
SIDELINE PERCEIVED NOISE LEVELS
82.6 80.3 80,2 B1.3 82.5 83.1 82.5 8.4 B0.5 T4.5 67«3

POWER
LEVEL
(PWL}

118.4
117.4
119.1

120.3
121.0
L20.5

119.7
120.3
121.0

121.2
i22.0
122.7

123.3
122.9
121.9

122.5
128.4
121.1

122.9
128.0
127.0

i30.1
132.0
133.9

134.2
128.5
124.8

l41.1
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TABLE X1I. - Continued. NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity, SPL referenced to 2x10°% N/m?; PWL referenced to 10°13 w)

FREQUENCY

50
63
8¢

100
125
140

200
25D
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4004
5000
6300
BOO0
100060
12500
16060
20003
OVERALL
CISTANCE

152.% METERS

14

7.7

15.5

T7.5

75.5
T5.2
T6.6

?6‘2
T78.5
T1.9

80.0
Q.7
1.5

Bl.4%
85 .4
80.7

B85.4
89.3
85.0

85,1
83,2
8%9.1

BG.B
88.7
B7.8

87.5
79.9
T4 .6

99.0

70.5

(b) 70 Percent speed; fan physical speed, 2513 rpm; fundamental blade passage frequency, 2219 hertz

ANGLE, DEG
20 3a 40 50 60 70 a0 90 100 110 120 134 140 150 160
1/3-0CTAVE BAND SOUND PRESSURE LEVEL (SPL} ON 30.5~METER RADIUS-
TSe? Té4e2 Té4,T T3.7 T6.0 73,9 T3.7 T4.7 T6.0 7642 T8.1 775 7TBu2 80.5 Blal
T4.3 73.8 T73.8 72,0 73.5 72.0 Tl.5 72.2 73.7 75.0. 76.9 7T.2 78.3 80.2 80.7
T5.2 77.8 72.5 T3.2 72.5 T3.2 TL1.8 72.7 T75.3 T6.3 T17.9 79.2 80.5 82.3 82.2
T3.9 T3.4 Tla9 T1.2 T2.7 T34 T3.2 7T4.9 Th.7 T7.9 7T19.6 Bl.0 82.0 83,9 83.4
T5.0 7342 The2Z T4.0 T5.0 T5.9 T6,T T6.7 79.0 7T9.% £Bl.3 Bl.T 82.4 83.9 83.1
T5.4 T5.9 5.6 T5.7 Toe6 T?al T7.2 T7.2 VB4 T9.1 B0.1 79.5 8L.9 Bl.é& 80.4
7640 7543 T4.3 T4.0 T4.8 T4.5 T4o7 T4.5 75,3 T6.5 172 1T.8 75.5 79.8 T8ad
TT«8 The2 T5.7 T6.8B 7348 T%.2 T&4.T 75.8 77.2 7T8.8  79.9 80.5 B0.8 B80.7 78.0
TTe2 T6e2 T5.5 T6.0 7T5.4% T5.0 T6.7 77.5 T8.0 7T9.0 E0.1 EB0.0 8Ce2 79.7 T7.1
79«1 TT43 T5.9 75.6 The9 That T5.9 TH.8 TT.9 7T9.1 80.4 E0.&6 80.4 78,9 75,2
T9.9 78,0 T6a5 T6.2 T5.9 T5.7 76,9 T8.2 79.4 B0.5 8lul 80.7 B0.2 7T8B.5 7T5.%
7945 T78.2 T77.0 7T6.5 T5.2 7T5.5 T6.2 T7.9 79.7 Bl.4 81l.8 Bl.4 BD.9 17.9 75.1
T9.4 V8.4 TT.4 Toeh T5.4 75.2 T6.5 TT.T T9.5 Bl.0 82.1 B2.7 82.2 77.9 Té.6
B0.9 78.9 76.9 ToH.4 T6.3 T5.3 75,9 77.8 T9.8 80.9 B8l.l 82.3 82,6 V7.8 Téa.6
7922 TTa5 T642 T5.2 Té4eB8 The2 TS542 T7.0 T9.5 80,5 8048 8la2 8l.5 716.8 T3.1
8048 T4l . 77.6 76,6 T5.0 T3.8 T4.4 76,6 TB.9 7T9.9 19.5 B0.6 7T9.8 715.4 7T2.3
B7.3 85.5 84,3 Bl.T7 T9.5 75.7 75.7 77.2 78.3 79.8 719.9 8l.2 680.8 76.0 73.6
B&6.T B4.T 83,7 BO.T T7T8.T T4.5 Thatd T5.4 Tk TT.9 T8.6 80.0 7T9.5 75.2 T1.9
84.6 83,1 BO.7 TBu4 T5.9 T2.1 T2.1 Téa2 T5.2 T6.6 77.2 78.2 76.9 T73.4 710.3
89.4 88.1 B835.2 82.6 T9.9 T&.7T T3.0 T4.9 T6.2 T7.0 T7.8 9.5 78.4 7T4.9 7l.8
B9.6 88.3 86.0 83.5 80.6 TH5.1 T3.0 7Tée8 TS5.8 V7.0 T77.1 79.1 T8.4 7T5.6 7Tl.6
90.8 90.4 88,0 8Y.8 B84.6 TT.4 T5.5 75.56 T6E.B 78.5 80,3 £2.3 7TE.0 75.3 72.4
0.7 90.2 BB.5 BT7.0 B4.6 T7.3 T5.5 7T8.7 T9.2 B8l.0 83.3 85.0 8l.6 7TB.0 73.2
88.9 BB.8 B7.1 B6.2 B&.6 T7.3 ¥5.7 78.9 T8.6 B0.4 BO.4 8l.6 79.0 75.8 710.5
87.9 88,2 87,5 B8T.5 87.0 8.2 T7.2 B8l.6 82.8 84.5 B2.7 84,5 813 TB.7 72.0
8lel 80.8 T9.0 794 TT7.0 T)u5 7T2.5 T6.T T9.5 8l.7 8l.46 Bl.8 79.0 75.6 69.1
758 T5.0 T3.5 Tla7 6848 63.4 666 Tle9 T3.8 T5.1 T15.2 75.8 73.3 70.1 63.6
9%.0 9B.2 96.5 95.4 0 93.7 89.7 89.4 9l.1 92.5 93.8 94,5 95.3 94.6 93.3 9l.T
SIDELINE PERCEIVED NOISE LEVELS
79.6 83.9 485.% 86.0 85.6 83.3 83.7 85.2 B86.3 8T.2 B8&.5 BE.5 B83.9 17.9 7C.5

AVERAGE
SPL

T6.5
75.4
T6.9

78.0
79.1
T8 .4

76.3
77.8
78.0

78.1
78.48
79.1

T9. 4
79.6
7846

73.5
Bla4
*80.2

T8.5
82.2
82.8

85.5
86.6
B86.3

8%.1
B5 .4
82.0

96.3

PGWER
LEVEL
{PWL)

123.9

122.8 7

124.3

125.4
126.5
125.8

123.7
125.2
125.4

125.5
126.2
126.5

126.8
127.0
126.0

125.9
128.8
127.6

125.9
i29.6
130.2

132.9
134.0
133.7

136.5
132.8
129.4

143.7
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TABLE XI. - Continued. NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A,
FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST
[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10-5 N/rnz; PWL referenced to 107 13 W.]

{c) 80 Percent speed; fan physical speed, 2870 rpm; fundamental blade passage frequency, 2535 hertz

FREOUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL
10 20 30 &0 50 60 ra 80 90 100 110 1240 130 140 159 160 [PWL)

1/3-OCTAVE BAND SOQUND PRESSURE LEVEL {SPL} ON 30.5-METER RADIUS

50 83,3 TT7.7 Bl.B 82,2 84.8 82.0 7T8.3 B0.7T T9.0 78.0 8l.7 8l.4 8l.0 82.7 B84.8 83.2 8l.7 129.1
63 T2.8 T75.6 4.5 T4.,5 T5.0 T4.0 7T4%.3 T4.5 Ti.8 T5.8 7T1.0 7¥9.2 80.5 B8B2.3 4.3 85.0 TBo% 125.8
[0 T6.3  T68.1 T3.8 T3.0 73.6 T3.3 T12.6 T4&,1 7T5.1 Té.3 T8.0 B0.2 82.8 B4.8 B6.6 8607 79.8 127.2
100 79.0 77.5 73,8 15.3 7T4.2 75.3 7T5.7 7T7T7.5 19.3 80.3 82.0 €3.8 £5.3 ¢&€&€.7 88.5 88.0 82.3 129.7
125 TTe3 TS5e% 754 T6.3 Thos T8B.1 7.8 T9.9 8l.4 B2.%4 B82.8 85.0 485.4 8T7.1 88.6 B7.3 82,9 130.3
160 78.2 771.0 T8.4 TT.9 T8.9 B80.0 8).2 8l.0 Bl.5 B82.5 83.0 84,3 R4.( B5.,5 86.5 84.06 82.4 129.8
230 Tl.6 TB.0 T7.5 THed T7.8 78,1 73.5 T8.8 TFdub T9.5 B0.3 EBl.b E2.¢ B4,3 B4.8 B3.0 80.5 127.9
2950 T8.8 TB.8 778 173 T7.5 7TT.3 Tr.0 7TB.3 T9.8 BL.0 82.5 83.6 48%.3 B5.5 B8%5.8 82.9 8le5 128.9
315 79.5% T9.0 8.3 7T8.0 7T9.0 79.3 779.8 B80.2 Bl.5 B82.2 82.T B83.9 84,3 84,5 84.3 B8l.5 8l.8 129.2
%00 81.1 79.8 79,5 78.3 717.8 78.3 78.5 79,3 80.8 82,1 82.6 HB3.5 E4.& B84.8 E3.5 8d.7 81.7 129.1
507 83,3 AC.2? T9.9 79.1 T8.9 TG.1 7T3.6 80,8 B2.4 83.1 84%.1 B4.5 B4.4 84.1 82.4 179.06 82.3 129.7
630 B3.5 B81l.0 T79.9 794 T79.0 79,2 7T3.2 A&0.4 B8l.9 83.9 E5.0 85,5 85,4 PB4.4 82.0 79.1 B2.7 130.1
800 B3.,4 B1l.2 79.7 79,4 7T9.0 79.2 79.2 80.2 B8l.7T 83.4 84.4 85.8 Ee6.1 §E5.5 82.0 7TB.5 82.9 130.3
1002 BS.h 82.2 B80.8 T9.4 TH.T 79.1 7T3.4 B0.2 82.4 83.9 84.6 85.3 8e.4 85.6 8l.6 7T8.6 B3.4 130.4%
1250 83.6 f8l.3 80.3 79.0 7T18.6 TB.5 T73.0 7T9.5 82.1 84%.3 B8B4.8 84.9 85.3 B5.3 B8l.l 7T7.2 82.7 130.1
160D £3.7 Bl.% 80.4 19,2 78.2 7T8.1 7T7.6 79,2 8l.7 83.7 B84.2 #84.5 85.7 §3.7 80.1 76.3 82.2 129.6
2000 84.0 B2.7 Rl.% HAO.1 78.7 T7.7 7T5.7 7T8.2 8.5 B8B2.4% 33.9 83.5 B4.4 82.9 76.2 T6.l 8l.7 129.1
2500 9,9 90.4 B89.6 89.9 87.4 84.6 BI.& 80,1 8.9 8l.9 83.3 B4.7 87.1 84.8 BD.4 T7.2 85.8 133.2
3150 6.5 B5.4 B4.4 B82.C 80.5 V8.2 7T5.7 7T6.2 78.2 T9.7 80.7 El.6 B83.0 8C.9 78.0 T4al 8l.3 128.7
4202 9.9 B88.2 8T,2 AS.1 82,8 80.1 7T6.4 T5.7 77.7 79.2 B80.6 8l.0 82.4 B0.6 7T7.9 3.8 82.8 130.2
5000 91.4 9l.6 91.3 90.3 88.4 B5,4 Ble4 TT.4 8.9 79,6 80.9 8l.0 83.3 B8I.7 19.2 T4.5 86,4 133.8
6300 85.8 91,0 90.1 BB.0 87.6 8%.6 T8.1 T6.B TB.O T9.0 BO.6 82.1 83.5 76.1 T7.0 7T3.9 85.8 133.2
8000 91.1 92.6 92.8 91.1 90.4 B88.% 8l.6 T9.4 Bl.l 82.3 83,9 #£4.3 &8,1 83.9 B80.6 Téal 89.5 136.9
10000 £9,0 89,8 90,2 AR, 0 87.7 B6.0 74,9 TP.4 T9.3 T79.5 8l.d B8l.2 82.5 7TS.5 TT.5 T2.0 87.4 134.8
12500 §7.9 B88.6 88,7 B3.0 88,5 87.2 8.8 79.0 Bl.6 B83.7 85.5 84.4 B4.5 8l.5 79.8 72.3 89.7 137.1
16600 8lua6 B3,1 83,1 Al.4 82.4 BU.4& Tih+8 TH.1 79.3 82.4% 84.3 #4.3 84.3 B8C.5 T8Bea Tle3 88.1 135.5
20000 TG.8 769 TT.l 75.8 74.9 T2.9 63.4 Tl.2 75.7 T7.9 T8.8 79,0 1715.3 7T6.2 T4.0 66,7 B5.4 132.8
DVERALL 1ICC.Ll 100.1 99.8 98.5 G97.8 96,1 92.8 93.0 4.6 96,0 97.1 &1.9 S8.8 SB.2 S7.6 95.9 98.8 146-2
NISTANCE SIDELINE PERCEIVED NQOISE LEVELS

157.5 METERS 70.9 #1.5 B6.2 B8B9.1 89,7 89.3 B7.5 86,1 89,6 0.7 9Fl.4 91.5 9l.6 B8.2 B2.5 T4.8



TABLE XI. - Concluded. NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A,
- FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST
. [Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 21070 N/mz; PWL referenced to 10713 W.J

{d) 90 Percent speed; fan physical speed, 3228 rpm; fundamental blade passage frequency, 2851 hertz

FREQUENGY ' ANGLE, DEG AVERAGE  POWER
, SPL LEVEL
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-0CTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RACIUS

S0 84.2 72.2 A2.1 B80.1 62,9 8l.9 8).9 8l.4 83,7 B2.2 8l.7 #3.3 84.1 08&.4 B88.1 B88.5 83.5 130.9
63 TT«3 7848 7.6 TT.3 T7.9 T8.1 19.4 7B 79.3 79.8 8.9 B2.2 84.1 Bf.8 B8T7.6 B88.8 8241 129.5
a0 Tha2 TTe2 T5.2 T9.4 Téa4 T6.9 THo9 TT7.5 78,0 80.5 82.5 84.8 86.5 8.0 91.5 9l.2 B4.1 131.5
160 Bh.6 Bled T13.6 T9.6 T8.9 159.6 79.4 80.9 82.6 Ba.4 E6.] 8T.7 B9.4 92.4 93.3 92.8 86.8 134,2
125 B0.4 T9.2 TB.T7 T9.9 B80.2 Bled 82.2 83,7 84.9 B6.T 87.4 8%.2 90.4 9Z.1 93.4 9l.3 7.4 134.8
160 8¢.0 80.4 #Al.5 81,5 83.0 B3.9 a3.9 84.9 85.5 B6.5 B87.0 BH.1 €8.5 9C.0 90.9 88.% 86.5 133,9
2q0 80,7 80.7 8l.1 8l.2 8L.t ‘B2.1 B2.2 B2.6 82.7 B83.4 84.7T 85.8 B8T.7 BE.T 8%5.2 086.8 84.7 132.1
250 80.2 8Q.6 BO.,7 80.4 80.9 80.7 8l.4 82.6 B3.6 B5.2 86,9 088.2 69.6 90.2 90.4 BT.3 85.9 133.3
315 8h.1 B3.3 A2.]1 B82.3 - 83.5 B83.1 83.8 84.1 84.8 BhL.6 8741 087.9 ¢8.8 86,3 89,0 B86.0 86.1 133.5
400 82.4 Bl.6 8l.7 B8l.6 8l.7 82,2 82.4 83.6 84.9 B8B6.2 ET.6 £8,9% E8.7 88,9 88.4 84.9 85.9 133.3
500 83.4 B2.) Bl.7 8Bl.8 82.5 82,5 A3.8 85.0 86.0 B7.3 88.2 pB.3 8B.T B8.3 8T.3 83.6 86.2 133.6
630 85.2 83.5 82.5 82.2 82.3 82.7 33,3 85,0 A5.8 88.0 89.3 89.6 89.5 88.2 686.5 . 83,4 Bo.T 134.1
A00 P6.4 B3.5 B2.2 A2.0 B2.5 B2.4 A3.5 B84, 85.9 H7.5 #8.7 60.0 90.0 68,5 B6.4 02.9 B6a7 134.1
1000 8845 B5.% 83.3 8242 82.3 B83.0 894%.0 95.3 87.0 88.7 89.2 89.9 90.3 08.2 485.7 82.7 87.1 134.5
1250 €7.9 85.1 B3.1 82.4 82.% BZ2.4 B83.7 85.1 87.2 B8B.6 B9.2 §9.3 ¥§9.& B7.2 85.1L 8l.5 86.9 134.3
1500 £4.6 R4.1 H2.6 82,5 Bl.6 BLl.B 82.6 84,1 86.6 88.1 88.5 88.7 BS.C B6.1 B4.l 80.7 86.2 133.6
2000 8t.1 B84.6 B83.5 82.3 8l.5 8l.3 8l.8 84.1 85.8 87.1 89.1 87.9 83.8 85,8 83.5 '19.7 Bb. O 133.4
2500 89,8 89,5 BB.3 86.7 85.3 83.7 Bl.3 83.3 84.7 85.7 87.8 88.6 B88.7 85.5 82.8 1719.2 B6.6 134.0
3150 52.7 92.4 9l.7 90,2 88.7 86,2 83.4 B3.2 B84.4 B85.0 86.7 89.2 B9.9 BE.9 B3.4 B80.6 88.3 135.7
4000 0.6 B9.3 8T.8 B6.8 B4.6 82.3 B8).8 80.7 82.8 B83.6 B4.9 85.0 86.6 83.T7 81.1 7T7.G 8544 132.8
50090 92.1 91.3 89.8 88.0 86.8 B4.3 H2.1 80.0 82.1 B2.6 84.6 23.9 85.0 83.0 81.0 75.9 86c4 133.8
£300 91.9 92.7 9t.7 90.2 89.9 86.9 82.7 8l.4 8l.9 B2.5 8%.4% 85.2 B86.1 82.0 7T9.9 76.3 88.2 135.&
BOOO Gl.3 93.1 92.1 920.9 89.1 87.3 B2.8 B8l.6 84,2 A4.7 B8T7.0 BB.0 89.0 84.T7T Bl.9 1T.4 89.8 137.2
10805 89,1 99.3 90.0 B38.1 3BT7.2 85.2 B8l.0 79.7 B8l.8 8l.8 83.5 £3.7 Ba.4 B2.0 7T9.8 T4.2 48.0 135.4
12500 #7.9 @88.7 @#8.2 87.7 87.4 B85.8 #82.1 B80.5 83.2 84.6 86.2 B85.56 B5.0 81.9 79.9 T3.2 89.8 137.2
16000 Al.4 B4eF B4.7 83.4 83,7 82.1 T3.1l 79.4 Bl.4 B3.2 85.7 85.5 B4.7 8Blol 7T9.1 72.6 89.5 136.9
200040 Tesd TTu? T8l T7.1 Tohul2 Thaoe T3.7 TH.6 78.8 80.3 8le.l 80.6 80.4 TT.3 75.4 68.86 87.4 134.8
NVERALEL 1Cl.8 F01.5 108.5 99.4 98.7 97.5 95.4 97.1 98.86 99.8 10t.1 L0Ll.8 1G2.5 1C€2.0 L01.9 100.0 101.2 148.&
DISTANCE SIDELINE PERCEIVED NDISE LEVELS

o
- 152.5 METERS T2.6 B3.4 BB.2 90.% 91.8 91.83 91l.4 92.3 %3.9 94.8 95,8 96.C 95.2 9l.4 B&.5 78B.6



(4

TABLE XJI. - NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to <1072 N/mz,' PWL referenced to 10”13 W.]

FREQUENCY

50
63
"0

10D
125
1560

200
250
315

400
500
530

09
10032
1250

1630
2000
2500

3150
42307
5000
6300
A000
100049
12500
16000
20000
OVERALL
DISTANCE

152.5 METFRS

{a) B0 Percent speed; fan physical speed, 2148 rpm; fundamental blade passage frequency, 1897 hertz

10 24
65.1 H7.3
6H.6 &£B.6
T2.4 Tl.l
69.4 68,9
1.3 T0.6
71.8 72.4
72.1 75.8
73.0 74.9
1543 T4.5
T7.2 75.5
TTed 75,7
17.6 TeLS
75.1 7T8.C
80.0 7T6.5
T6.8 T4.3
78.8 78.0
82+6 84.9
T€.5 T6.3
E0.6 80.7
BE.2 BT.4
B5.8 88,0
€7.6 B9.0
87.0 89.2
47.5 89,13
87,9 87.5
T8.4 79.4
T2.4 73.7
€hel 97,0

65.0

30

63.1
67.8
59.8

£3.9
69.9
7L.8

1C.9
T2.0
3.3

T3.2
T4.0
T4, 3

T5.8
Ta.l
T2.6

T5.7
2. T
T4.3

T3.9
84.7
83.8

A7.3
88,2
89.5

a7.7
73.8
T3.1

95. 9

T6.4 7

40

50

59 0

ANGLE, D6

80

1/3=-NCTAVE BAND SMOUND PRESSURE

67.0
6T.4
710.1

68,8
T0.1
716

3.3
T0.8
7.3

T2.2
73.5
73.3

T4.1
T2.3
71.3

75.2
80+ 4
3.3

T6. 6
83.4
Al.7

85.1
B6.7
89.2

BT.5
TteT
.9

4.8

b66.8 @&
66t 6
69.3 &
68.9 &
To.3 7
T2.3 7
T2.4 7
0.0 7
T2.0 7
TL.7 1
T2et 7
72.3 7
126 T
1.5 7
T0.3 6
r2.7 7T
8.4 7
TC.6 6
T4.2 7
BO.2 7
6.7 7
B4,7 8
a5,2 8
88,9 8
87.8 8
7.6 17
69.6 &
94.1 9

9.9 82.3 82.6

Toel 6T.3
Gad B5,9
T8 53.4
2.3 =6B.8
Ged  T1.3
1.3 T1.8
J.9 0.6
0.2 T3.0
2.5 T2.1
l.2 TL.7
1.9 T2.4
L.5 7Tl.%
1.5 T71.5
.1 11,3
9.8 63,9
0.9 63,3
et TLl.T
8.0 63.1
Dab 65.9
6.5 TL.0
S.7 Tr.2
de2 T3.6
2.1 T%.6
T-T 73.1
T.0 T8.%
4.6 67T
5.6 59,9
2«3 B5.5

SIDELINE

8l.4 79.0

67.8
66.3
67 .9

69 .4
Tl.3
T2.3

T0.9
Tl.7
T3.1

Ti.8
3.0
12.%

T2.3
72.0
Tlel

69.B
Ti.l
66 .8

67 .4
69 .9
69.5

72.3
Té4.6
78.0

16 .7
T0.5
b4 .2

B&.3

0

100

LEVEL (5PL) ON 30,5-METER RADIUS

68.3
664 %
6846

70.6
T2.3
72.9

1.8
T2.3
T3.3

13.2
Téhat
74.3

Taal
T3.6
T2.6

1.0
2.1
69.3

63,5
Tl %
Ti.3

74.2
9.1
4i.0

82.0
T4 T
69.7

38.8

68.5
66,9
68.3

Tled
Ti.4
T3.6

Til.1
72.8
73.8

74.0
5.0
75.5

75.3
75.5
T4 .6

73.3
73.1
73.3

T0.T
124
T2.3

Ta.7
79.2
80T

83.0
TT.4
Tlad

59.6

PERCEIVED NOISE LEVELS

79,4

1.1

81.9

110 12¢ 130 140 150 160

69.0 T0.T 7046 71.0 73,5 T4.7T
67.6 €9.2 T0.6 Tlu4 73,6 73.8
69,9 Tl.2 72.5 72.9 75.6 T6.5
7244 1322 T4.9 T€u3 TT.4 76,7
T3.8 75.0 75.B 715.9 Té6.8 75.8
3.4 74.0 73.9 74.3 74.8 73.7
Tlal 72.3 2.6 7T3.4 73.8 71.5
T4.0 T5.1 T5.8 7T5.0 14.3 72.4
T4.1 TS5.1 T4.6 T4.3 T4&.0 Tl.2
75,1 1%.4 7F€.5 15.5 Ta4.0 Tl.2
The2 Thea To.4 T5.4 T3.5 70,4
TT.1 77.6 78,0 Té.8 73,8 70.3
7T.1 17,7 7%.5 78.8 73.8 70.2
6.6 76,2 18.3 T08.5 7T4.0 710.3
7548 7€.2 T6.9 TT1.3 T2.6 68.8
T4.5 T4.3 15,2 74.7 Tl.0 68.1
T4.k T5.7 T6.& ThLT T2.2 Tilebd
72«1 Tl.6 13,0 7T2.1 68.1 65,2
T1.5 T1.8 13.2 7T1.9 68.7 66.1
T2.7  73.5 7545 T5.4 T2.4 69,48
73.5 73.3 16.0 757 73.0 68.3
T6.5 19.0 Bl.C T1.5 That Tial
80.2 B82.2 E4.5 81.2 T17.7 7T2.7
82.2 B2.7 84.2 B80.5 7.9 12.7
5.2 B4.7 €5.8 Bz.8 B80.5 T3.4
79.6 B80.0 8l.1 78.4 75.9 69.6
T2.7 T3.4 T4.4 11,5 69.0 62.4
Fl.1 Sl.b S3.C 91.2 #9.1 Eo.4&

B2.3 B82.2 £2.0 T9.4 7T3.2 6b6.3

AVERAGE
SPL

659 .4
68.8
Tlau

T2.4
T73.3
3.0

T2l
73.0
13.9

74,90
T4.6
75.2

75.8
75.1
T4.1

i3.8
TT.4
71.6

74.0
9.4
78.9

BZ.9
85.2
88,2

89.3
83.8
80.0

9% .8

Pllwk K
LeviEl
{(PwiL}

116.8
1i6.2
118.4

119.8
120.7
120.4

1i9.5
120.4
120.9

LZ2Ll.4
122.6
122,86

123.2
122.5
12L.5

121.2
124.8
119.0

121.4
126.8
126.3

130.3
132.¢6
135.6

136.7
131.2
127.4

142.2
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TABLE XII. - Continued. NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10'5 N/ng PWL referenced to 11!]'13 W.]

FREDUENCY

50
63
80

100
125
1632

200
250
315

400
500
630

A00
1000
1250

1500
2000
2500

3150
4000
5000
6300
8009
10000
12500
16000
20000
OVERALL
OISTANCE

152.5 METERS

{b) T0 Percent speed; fan physical speed, 2504 rpm; fundamental blade passage frequency, 2211 hertz

10

30

4Q 50

60 T0

ANGLEy DEG

80

1/3-ICTAVE BAND SOUND PRESSURE

7T2.8 7C.7 TL.5 1
BT T0.5 TIud &
T6.1 T2.3 78.1 &

Tl.T 7C.7 T3.5 &

T 13.2 T2.7T T4.0 7

5.1 T4.2 75.1 7

Thel Tha2 Tho2 7
T7.8 T6.2 T4.1 7T
TT.0 75.7 75,0 7

2.2 T1.7 7
2.9 69.5% &
9.1 T1.5 7

9.3 6%9.7 7
2.5 T3.0 7
4.6 T5.7 7

3.4 T3.7 7
4.2 THaT 7
5.0 75.2 7

T8.%  TT7.3 75.8 75.0 T4.0 7
B0.1 78.0 76.5 7T
Bl.2 7T8.4 T&5.7 7

5.3 75.1 7
5.5 75.0 7

Bl.2 78,7 T7.4 75«7 7T5.4 75.2 715.4
84,7 79.2 TT.2 7
8C.0 TI.5 T6.0 7

Bl.3 7TA.9 TT.4 7

8444 B2.
8i.9 A81l.

% 83.7 8
2 8.9 7

82.8 82.2 BO.S5 7
rPB.6 8T7.83 B85.1 8
A9.1 BAR.l Hs.5 38

0.5 591.0 .4 8
89,7 91.1 90.8 8
88.6 90.0 6G0.3 8

8€.9 906.9 9%0.9 9
BZ.6 83,5 83.¢ &8
7.1 77.8 71.8 7

$8.7 9YR.7 98.2 9

67.9

77.0 Bl.8

5.5 5.5 7
4.5 T4.2 7

5.8 Ta.4 T
0.2 Téu% 7
8.0 T5.2 7

T.5 15.7 7
3.3 B8l.5 7
4.3 82.6 8

7.1 87.2 8
8.3 86.9 8
8.6 88.2 8

0.2 90.7 9
1.7 82.0 8

6.0 T4t T
bedt 95.9 9
83.4 B4,.6

3.3 TL.3
T 69.9
D.6 T}.1
Be2 T0.5
4.5 T75.4
6.1 76l
4.1 T3.7
3.2 73.3
Se4 T5.7
49 T%.3
5.3 75.8
4.9 T5.5
G5 T3.7
4e2 Th.3
3.9 T3.4
B.7 Thal
4.4 TL.S
3.5 T70.5
8.8 73.8
0.3 7T5.0
3.9 75.8
4.3 T7.3
6.8 T2.9
0.2 83.6
Jal T3.6
2.2 H5.9
4.5 93.0

SIDELINE

B4.4 82.3

73.5
70.2
69 A

Tz2.7
TT.0
ThaT

T4 .4
Tho?
76 .9

7T5.2
T7.0
T6..4

Th.5
T6.5
T5.7

14 .6
Téd.4
73.0

TL.6
T2.6
72.4

T75.2
15.8
77.2

79.8
75.8
T0.0

B9 o6

90 120

12.8 713.7 T4.2
T0.5 T0.T T2.5
TleS T3.0 T4.6

T4.5 T5.3 7TT.Q
7.2 78.5 79.0
.1 T7.7 77.9

Taal T4,6 15,2
5.7 T7.3 78.7
TT.0 78.0 78.7

1.2 78,2 79.3
78.3 79.1 B0.0
8.4 79.7 B0.9

8.2 79.9 B1.0
T84 79,9 80.5

773 79.5 B0.2

Thets TBoad  79.4
Tlal TT.T 79.1
Taed T5.9 TTe4

T4l 75,1 T6.1
T4t 75.9 T6.4
5.0 75.5 7Tb6a6

T6aT TT.2 79,2
T9.8 80.0 8L.5
80.5 B80.0 8l.0

B83.9 B4.7 B8b6.4
79.5 Bl.6 83.9
75.6 To.T 17.6

91.8 92.8 94.0

PERCLIVED NOISE LEVELS

110 120 130 140 156G 160
LEVEL (SPL) ON 30.5-METER RADIUS
16.6 6.0 77.2 78.8 79,9
79.0 7545 7T7.0 79.0 79.9
T6.2 78.0 7%.8 B8l.1 82.2
78.8 80.2 8l.7 83.5 83,0
8.3 Bl.2 B82.2 83.5 82.4%
T3«2 1S.6 715.1 80.9 T79.4
T6.5 11.9 7€.6 7%.2 77.4
19.3 80.2 79,7 BQ.5 7T7.6
15.8 7949 7T5.4 19.2 76,3
80.3 80,7 BL.O0 78.7 75.5
83.9 80.5 TS.8 78.0 T4.9
8l.5 8l.4 80.7T T1.5 T4.3
82.0 82.9 8z.0 7.5 74.3
Blel E2.7 B2.4 17.5% T4.l
€l.1 Bl«0 El«3 Té:5 7T2.9
75.7 EQ.4 75.4 15.1 7Tl.8
80.0 82.1 BO.7 115.4 7T2.5
TB.3 BO.4 75.0 T4.0 70.6
T€.6 8.1 T€.3 73.0 69.6
T7.9 9.4 78.3 T4.8 T1.7
T7.3 79.3 7£.3 15.8 1l.06
8l.5 83.0 T84 T76.0 T3.1
84.3 85.8 82.0 79.0 T4.2
B2.1 B83.3 7%.4 77.3 T2.2
8£.3 EBE.5 £z.9 El.4 T13.7
84«5 B4.8 80.9 7T8.8 Tl.7
78.3 79.1 75.68 73.0 66.4
G50 $5.9 S4.4 93.2 9.2
B6.0 B86.7 BE.B B€.8 83.€& T7.3 69.8

83.D 85.2

AVERAGE
5PL

T4 .7
73.5
75.7

17.2
T8.7
T7T.6

75.6
17.2
TTab

71.8
78.4
78.48

79.3
79.3
T8. %

7.7
79.1
17T.4

T6.9
Bl.u
Bl.8

85.5
87.0
87.9

Fla8
88.1
85.0

97.3

POWER
LEVEL
{PWL)

i22.1
120.9
123.1

124.6
126.1
125.0

123.0
124.6
125.90

125.2
125.8
126.2

126.7
126.7
125.8

125.1
12645
i24.8

124.3
1284
129.2

132.9
134.4
135.3

139.2
135.5
132.4

144.7
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TABLE XII. - Continued. NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidiiy. SPL referenced to 2><10'5 N/mz; PWL referenced to 107 13 W.]

FREDUENCY

50
63
80

130
125
160

209
250
315

400
500
630

A00
14000
1250

1630
2000
2500

3150
4000
2000

£300
8000
18000

12502

16000

20000
GVERALL
DISTANCE

152.5 “ETERS

(c) 80 Percent speed; fan physical speed, 2859 rpm; fundamental blade passage frequency, 2525 hertz

4Q

5q

60

T0

ANGLE, DEG

89

1/3-00TAVE 8AND SOUND PRESSURE

BD.6 B80.9 80.6
Téan Ti.a T3.h
T3.9 72.2 13.5

8.6 7.9 13.7
75.5 T74.1 77.1
TBud TT.5 T5.6

Tr.8 78.8 7T8.3
Tfe8 T7.0 78B.3
TB. 8 78.5% 79.1

Thebh TTab T8.3
T9.2 TB.T TB.S
T79.0 78,9 78.4

T9.4 78.8 TB.4
AD«4 T79.0 T9.2
19.9 7B.1 78.2

T9.0 T7.8 T7.3
T8.9 T7.6 7T6.8
82.7 A0.9 80.2

BZ.1 79.1 7T7.8
85.8 B2.8 BO.6
B9.2 B6.%5 85.0

30.7 87.2 B6.3
92.5 90.0 89.0
21.4 83.8 88.0

9l.5 90.5 90.8
B%.7 83.9 84,7
9.7 78.2 TT7.2

99.6 S7.5 97.0

10 20 30
ElaB Thal
T2.6 Tauft
Ta.T Téhat
8C.6 T9.7T
T7.5 T5.8
TrT.9 11.4
T7.5 TT1a5
B8 79,0
9.6 T9.3
80.3 78.9
B2.2 BR0.5
83,2 BQ.7
22,3 80.8
BS,7T 82.4
B3.9 BO.o6
AZ.6 BO.1
82.8 BD.4
B5.6 B4.1
4.9 B3.8
AR,9 BT.9
S1.2 90.3
S50.0 9C.8
$1.5 93.0
S0.]1 9l.2
89.9 90.8
83,9 85.2
177 79,0
S9.5 99,9

68,9 TH.4 83.0Q

B, T B6.3

79.9
Ta.3
12.7

75.2
78.1
T9.6

8.3
77.8
79.3

77.9
9.0
8.7

T8.8
T9.0
T8att

1T.5
T6.8
78.1

T6.6
T8e4
8l.9

83.2
86.5
8644

a9.7
82.8
T449

95. 6

79.8
T3.4
72.5

15.6
73.6
79.9

T8 .8
Tr.3
7348

7B .6
T3.7
73.5

T4
73 .9
73.1

T8.0
7546
T5 .9

T4 .9
15 .8
73.2

7.6
Bl .S
87.0

Bh ot
7.7
1.9

93 .0

80.3
T4.,6
73.5

179
80 .3
Bta.?

T3 .0
T8.5
80.5

79.8
80.7
80 .5

80 .8
80 .9
804

19 .6
79.1
TH.T

7648
To.b
76.5

7743
79 .6
78.7

81.8
79.7
T4 .8

33.6

Q0

100

LEVEL {SPL} ON 30.5-METER RADIUS

33. 6
T5.4
T5.4

19.9
#l.1
Al.6

19,3
B0.2
8Le3

8l.1
B2.a4%
82.2

82at
83.0
§2.9

82.3
Blad
B0 .6

8.8
T8.9
19.3

19.5
82.6
8l.2

B4.5
82.9
T9.4

5.5

T9.6
15.3
T6.5

8l.1
RB2.3
a4z.2

79.5
81.3
82.5

BZ2.4
83.5
33.9

53.%
Ba.4
84.2

83.8
§2.6
8l.2

80,3
79.6
T9.7

T9.7
82.8
80.9

85.7
84.7
8045

96.5

SIDELINE PERCEIVED NOISE LEVELS

BEat

86.1

a7r.8

89.9

90 .6

AVERAGE

SPL
110 120 130 140 150 160
B0.8 EBQ.0 EC.4 Ela4 Bi.s B84.2 80.8
Té.4  T8.0 B0.3 8£l.4 B3.6 B4.6 17.8
18.4 B0.3 B2.5 8&4.4 B6.5 8BT.4% 79.8
B2.4 £3.0 ES5.4 81.1 88.2 88.3 82.5
83.5 B84.7 Bb6.3 B&e.8 88,5 86.8 83.0
82.7 84,0 §E4.1 £4.9 86.1 B84.3 B2.2
80.6 8l.2 82.¢ E£4,0 84,6 B2,2 80.5
82.3 83.9 €4.8 B85.3 B85.3 8247 8l.6
82.8 B4.0 B4.0 B84.1 84.0 B8l.7 81.8
B3.4 B4.3 84.6 84.3 B3.4 B8I.3 Bl.H
B4.0 B84.5 B4.7 84,0 82,7 179.2 82.3
B4.7 85.5 85.4 E€4.0 82,2 18.4 82.06
84.8 B€.3 8&.3 84,9 8Bl.9 T8.6 82.9
84.7 B85%.6 86.5% 85.4 8l.9 78,2 B3.2
B5.2 H89.5 85.1 84«6 80.6 T7.0 82.8
84,1 84,6 E4,8 B3,1 79.8 116.0 82.0
83.8 83,5 84.3 HBeal V9.3 T5.5 BLa%
82.9 84.8 B86.9 B83.1 78.7 7T5.1 B2.5
80.8 £1.,9 E2.7 BC.3 T7T.1 T4l 80.5
8046 Bl.4 82.4 EBCW3 TTud T14.0 B2.1
80.8 B8l.3 83.5 E£1.5 79.3 7T4.6 B4 .6
Bla0 8343 E%.2 V5.3 7T7.3 T4.l 85.7
84.8 B&6.9 BR,.5 84.3 8l.1 T7.1 89.2
81.8 82.4 E3.7 80.2 78.4 713.4 88.4
86.8 Bé.7 86,3 82,1 BO.B T4.2 92.0
86.4 B6.8 B6.4 BZ2.3 80.1 T3.4 90.5
8l.1 B8l.4 EL.5 78.4 75,8 &8.8 87.9
97.5 S8.4 9%.1 97.9 97.4 95.8 9%.3

91.2 91.é&€ S1.5 87.3 Bl.9 T7T4.0

POWER
LEVEL
(PWL)

128.2
125.2
127.2

129.9
130.4
129.6

127.9
12%.0
129.2

129.2
129.7
130.9

130.3
130.6
130.2

129.4
128.8
129.9

127.9
129.5
132.0

133.1
136.6
135.8

139.4
137.9
135.3

146.7
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TABLE XII. - Concluded. NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to'2x10™° N/m?>; PWL referenced to 10”13 w]

FREQUENCY

50
63
80

100
125
140

200
250
315

400
500
630

ROD
1000
1250

1600
2000
2500

3150
4000
3000

634Q0
8000
10000
12500
16000
20000
DVERALL

DISTANCE

152.5 METERS 71.5% B80.7 B5.4 B87.4 88.6 89.8 83.7 91.6 93.7 4.6 95.F 95,7 S€.3 90.7 B&.2 78.3

10

B3 .4
T6.2
TTa4%

85.2
Al.2
E0.4

B5.9
8G9.4
Slab

5.9
91.2
85.5

eg.9
B4.8
78.0

(d) 90 Percent speed; fan physical speed, 3213 rpm; fundamental blade passage frequency, 2838 hertz

20

TR 7
T17.7
T6.7

81.0
Tr.T
7Q.5

8l.4
Bla.7
B3.3

83.3

"B5.3

B4&.2

B2.7
82.5
E5.4

87.9
87.2
B9.8

91.3
92.3
90.5

89.7
B&.5
79.5

101.2 100.3

30

Bl.4
T6.8
75.2

80.0
T9.1
81.2

B1.0
2.4
82.1

AL.T
8103
81.8

1.9
#3.3
83.0

fl. 4%
8l.1
83.9

B7.0
85. 6
B7.8

90.3
9l.7
0.1

B9.9
B854 4
80.0

99, 6

40

59

«

60 7o

ANGLE, DEG

an

173=NCTAVE SAND SDUND PRESSURE

79.1
T6.2
T4.9

T8.5
79.2
8l1.6

8l1.5
80. 6
8l.8

8l.5
81.7
Bl.3

Bl.9
BZ.0
82.0

1.1
B80.%
82.9

85.0
83.9
85.8

B7.9
89.5
88.3

9.1
85.0
79.2

98.1

80.9
T6.5
T5.4

19.2
B0.7
82.6

Bl.5
80. 4
82.9

Bl.2
8l.5
8l.56

8L.9
82.2
81.5

80.7
719.8
8l.2

82.9
82,2
84,5

87. 4
88.2
87.1

89.1
85.9
78.5

ST.7

9.2 19.7
76.5 77.5
75.9 75.9
79.5 73.0
8l.4 8L.7
83.9 83.9
81.8 82.3
B0.6 BL.4
83.6 H3.4
B2.0 82.4
82.8 83.3
81.8 B2.9
82.1 383.3
B2.7 83.7
82.2 B3.4
81.4 B2.2
B0.B B8lal
Bl.2 BJ.6
BZ.4 B80.0
80.7 79.2
BZ.5 8).0
84.9 80.6
86.2 8laT
85.6 80.7
87.5 B83.0
B4.% BI.0
T7.9 75.6
97.0 95.8

SIDELINE

80.6
7T.5
T6.7

8l.%
83.7
B4 .4

B2.3
82.2
84.1

83.2
A4 .5
B4 .4

B4 .4
84,5
84 .7

84 .1
83.8
B2.7

81 .4
80.5
79.1

80 .4
81.3
80.1

81.9
BO .8
TT.7

96.8

90
LEVEL

B2.4
T8. 7
TT.7

8l.7
85.1
85.6

B3, 0
B4.2
85.1

85.0
86.0
86.3

86,3
87.0
B7.2

B6. 4
8640
B4, 4

83.5
B2.7
Bl.8

82.3
B85. 4
83,0

85,0
84,0
8l.8

98.8

100 110

12¢

13¢

140

(SPLY ON 30.5-METER RADIUS

Bl.7 Bl.6
2.2 80.3
79.9 8l.4
B4.0 85.9
86.4 87.1
86.2 B&.4
83.1 B83.6&6
85.4 Bh.2
85.8 86.3
86.4 E&7.0
87.2 87.5
87T.3 BB.8
87.1 B88.8
88.0 88.3
88.5 B8B8.9
87.4 88.1
87T.0 BB.5
85.6 BT.1
B4.4 B85.5
83.5 84.2
82.3 84,0
82.1 B83.9
85.2 B86.7
82.7 B3.9
85.4 B7.1
84.T 87.0
8l.7 82.3
99.7 100.7

PERCEIVED NOISE LEVELS

83,2
al.6
84 .6

B7.6
88.8
88.3

85,4
88.3
87.5

gg.l
88.4
89.2

B9.9
89 .9
£89.3

88.7
88.1
88.8

EB.5
85.3
83.9

E5.6
88,7
84.5

BEL6
B&.8
B2.5

icl.s

84.7
3.3
87.1

85.9
SG.4
£8.4

B7.C
89,2
EB.E

BB.7
88.3
89.4

S0.3
507
09,5

EB.7
88.6
88 .4

E9.5
BEe1
85.1

Eb.6&
BT
£E5.4

86 .2
E€. 8
82.5

162.6

8.1
8€.0
BB

S1.0
9l.1
8%.2

B8.6
90.1
gg.a

ag.7
87.7
a7.8

6.1
88.0
87.0

8.7
£5.5
Ba.7

88.7
23.9
B2.0
BZ.2

B%.2
2.3

§2.4
82.3
T8.8

1G1.4

150

87.9
BB, 2
Gl.6

%31.4
93. 4
90,7

B9.8
90.1
B83.4

88.0
87.2
86.4

B6.3
85.5
84.7

83,7
83.5
2.4

B2.7
81.2
8i.l

g0.1
82'7
0.8

Bi.2
0.7
76.8

101.9

160

88.9
89.6
91.9

93.1
0.9
8T.6

86,7
86.8
86.0

8444
B83.6
82.6

82.5
82,2
8l.l

8Q. 0
79. %
78.5

79.1
16.6
5.7

T6e4
17.6
T4.8

T4.3
73.8
T0.4

100.1

AVERAGE
SPL

82.9
81.38
84.0

B86.6
87.1
86,2

84,5
85. 8
85.8

85.7
85,9
86.3

8646
86.9
86.7

B5.38
85.6
B5.4

86.0
B4.5
85.2

a7.q
9.6
8B.4

9.1
Sl.2
89.3

101.2

PONER
LEVEL
(PWL}

130.3
129.2
13l.4

134.0
134.5
133.6

131.9
133.2
133.2

133.1
133.3
133.7

134.0
134.3
134.1

133.2
133.0¢
132.8

133.4
131.9
132.6

134.4

137.0

135.8

138.5
138.6
136.7

14B.6
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TABLE XIII. - NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NO FOAM

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2¢10™2 N/mz,' PWL referenced to 1

FREQUENCY

100
125
L&60

230
250
315

400
500
630

300
10G0o
1250

lé6vd
2000
2500

3150
4000
2000
€30v
8000
10000
12500
16000
20000
DVERALL
CISTANMCE

152.5 METE RS

{a) 60 Percent speed; fan physical speed, 2138 rpm; fundamental blade passage frequency, 1888 hertz

16 20
€E.0 6€.7
EE.T 68.0
Tl1.9 T7C.9
€9.4 61,9
7l.1 7G.3
2.1 T2.2
12.8 TE.3
T2.6 T13.0
1.4 T73.9
T7.5 7T5.9
77«7 75.8
TT.T T6.2
1S.1 17.8
5.6 T€.3
T£.8 Ta.s
18.9 T8.4
g2.2 8é.l1
TE,.6 T£.9
EC.S BC.T
Eéa5 8.0
EE.2 BS.T
£EE.2 RB.T
E7.7 86.2
E8.2 BS.d
EE.T BE.S
T9.0 7%9.8
Tz.2 T74.0
CELT 57,2

£5,3 Té6.8

AXGLE, OEG
3d 44 ad ¥ 7o Ho 9d tJo 116 12C 131 14Q 15G 1690
1/3-0CTAVE bAND SCLNO PRESSLREL LEVEL (SPL) CM 3U.5-METER RACIUS
ET.2 66.9 6.7 66.7 0669 68.4 67.2 68.7T £8.7 €%.9 J0.5 Ti.4 13.2 113.7
66.0 6T.4 6HE€.H 65.9 67,0 6H.9 bbb, T 6T.5 (8.2 6541 TL.C Tl.T 73.7 T4a.6
Efed TIaZ2 6Ted 6645 68.7 68.0 B84 68.5 T0.C Tlel V242 7444 15.9 75.9
E7.7 65,2 €%.2 68.7 O6RB.1 68.9 69,7 Tl.l Té.l1 14.3 Sal T€L.7T 7.1 TELS
Toad Téal 6S.6 Tued Td.b Tlel T2.1 T3.6 T4al 75.2 T5.8 T5.8 7T6.6 T6.3
1247 Tlue? Tlab 7244 TLu9 T1l.9 T3,1 T3.1 T3.4 74,2 4.1 T4.2 T4.2 7T3.3
T2.5 T4.0 72.8 TL.3 T0.3 70.5 T2.1 T0.8 71.5 72.2 73.2 T:.5 74.0 72.2
2.4 TlaT TCub 59ed 6.6 TO9 Tlad 2.6 T4al T4.0 502 T4a9 Téel T2.4
T3.7 12,9 T2.7 2.6 12,6 T2:4 2.6 7322 Téhal T4.2 T4.5 T4.2 73.6 7T1.5
T3.7  12.7 1242 Tled Tl.2 TLaT T3.0 T3.5 75,5 7T5.5 FLe4 TE.2 1347 T0.6
T4.3 T4e0 12.8 T2e3 T2.3 72,8 14,2 T5.¢ 15,7 1&.4 T8.2 .3 T3.5 T0.6
7542 Thd.2 T2,2 T2u4d TLaS T2.5 TheU T5.2 76,7 TTual 1T47 76T T3.5 1061
1624 T4.8 134 T1l.% TLe9 T72.4 T4.l 15.3 7.1 17,3 19.2 1£.8 113.8 170.5
T4.6 Tiu3d T2.5 Tla3 Tlab Tl.6 T3.8 748 T5.8 T&€.6 TB.E 78.8 7T4.0 707
T3.6 71,9 TL.8 T0.4 To.l 7o+ T2a1 Téal 1546 TE.2 7€ TE49 T2.9 69.0
Ta.B  75.1 73.3 Tl.3 69.% 69.4 Tlal T2.8 T4.4 Tda4 5.1 T4.9 11.8 &8.7
82,4 T9.7 T8.1 7442 Tla9 T2.6 T3l T34l TéeT 7540 T4l TELT 7249 1T1a6
Ta.b T2.5 1C.7 a8.6 6be.4d 6Tl 69,2 T4 T2.1 T2.0 72,9 TZ2.2 ¢€8Bua4 65.5
19.0 Te.H T4s2 TC.5 6T.3 6T.T 6943 TO0#8 TLleS 7242 2.3 Tea3d €E9.0 664
85,3 83,0 80.¢4 T5.8 TL.2 6%9.6 7l.bF T2.1 72.1 7T3.& 1T€.0 75.6 12.8 70.1
84,0 8l.T TG:8 Ta.2 72.3 697 TlaT T2.3 T2.5 T2.6 TL.2 T5.%2 73.3 ©68.8
8747 B5,4 E£4.,5 80,2 T3.9 TzZ.7 Taeto T4.7 T6.€6 16,1 El.4 T7.2 Th4.9 1T1l.5
88.9 87.1 95.4 81.8 74.9 T&.3 7T3.4 T9.4 6B0.7 82.7 R4.& Blabs TT.9 T2.9
89,9 8%.1 £G5.1 830.3 B80.0 T7B.8 Bl.0 Bl.3 82.¢ 83.1 E4.4 EC.3 T8.6 T3.4
B8.5 B7.7 £&.3 87,1 79.5 77,3 82.1 83.5 E5.C BE.4 €6.C 82.0 8l.7 7T3.%
79.1 TH.0 T77.6 T4.,7 68.4 TU.4 T4.9 TTs4 154 8042 Ble® TEJS5 T6.9 6.9
3.9 Tl.3 6%5.8 065.5 60.8 64.0 69,3 Tl.3 7T2.8 T3.8 4.8 7T1.58 69.8 63.1
She G G5.0 S4ed 92,5 8649 BE.4 89,0 39.8 9Gl.l1 S$1.9 S3.1 S1.3 85.4 Béb.b
SIDELINE PERCEIVEL NOISE LEVELS
BC.4 £2.2 B2.7 B8l.3 7.2 79.8 81l.3 8l.7 82.5 B2.: EBze3 T9.E5 T3.5 66.4%

013

AVERAGE
SPL

&9.2
6%9.0
10.9

72.5
3.3
13.0

124
T2.8
.4

T4.0
T4 .6
1541

75.9
5.2
14.0

13.9
T7.6
Tle7

4.1
719.4
79.0

83.1
85,5
88.6

89.7
8%.0
80.3

$5.0

w.]

POWER
LeVEL
{PhkL)

ll6.6
1lb.%
118.3

115. %
120.7
120.4

115.8
120.2
120.8

12l.%
122.0
122.5%

123.3
122. 4
121.%

121.3
12%5.0
119.1

121.5
126.8
126.4

130.5
132.9
136.0

137.1
131l.4
127. 7

142« %
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TABLE XIHO. - Continued. NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A,

FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NO FOAM

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><10'5 N/mz ; PWL referenced to 10° 13 W.]

FEEQUENCY

1J90
125
16D

200
250
315

40
590
634

890
LG
125

tsud
2500
2500

3150
4G9
5000
£300
8000
1000 J
12500
16900
20000
CVERALL
CISTANCE

152.5% METERE

{b) 70 Percent speed; fan physical speed, 2490 rpm; fundamental blade passage freqﬁency, 2199 hertz

10

30

1.7 88,9 Td.6
ET.7 4S.T 69.1

1 13.1

1045 BS«7 TCu7
T4a1 13,4 15.1
5.6 74.9 TH.4

5.5 1
17.6
1.2 1

S L
«9 T5.l
T 15.5

TR.G  T7.5 T76.2
EC.4 T8.3 7T6.9

BUel 7749 76.9
£leT 7543 T7.32
E3.G5 TS.4 TT.4
TSe4 7742 15.5
ECaL TELD  TT.IL
85.3 B3.0 B2.4
BZ.3 BC.8B  BG.O

Bzed B2.4 82.2
E8.9 BB.2 85.9

0 Bo.?

CCal SCe8 H0W4
ESeB  9ul.b  GU.4
EB.B 8%.9 9SJ.1

€C.8 Sl.2 Gi.2
B2.& B3.4 £3.1
7.3 17.8 7.6

€8.8 GE.7 8.3

E7.1

T1.2 &

4

1/3=0CTAVE HAND

1047
&R,.a
6G.3

£S. 8
13.5
14.9

T4.4C
7449
T5.8

15.¢
T6e3
75.6

16.2
164
T4.60

TEuL
BC.a
7843

17.8
23.5
B4.3

8.8
BB.4
§8.3
0.7
Bl.4
75.8

SE.E

2.3 €

513

[+34)

70

ANGLEy DG

ac

SCUNZ PRESSURE

90 (V1Y)

LEVEL (SPL)

114

C123

130

144 i50

Ch 30.5-METER RALIUS

TCedt Tl.4 Tlai T1l.3 T2.1 T2.7 T3.7 T4«% TE5 TELT T8.
£8.9 68,9 67.9 694 6F.9 Tg.Y T2.2 T3.3 Téa.l TE.6 19,
Tieh 65,83 68,3 693 Tl.3 T3.H T4a1 5.9 T8.¢ 15.1 fl.
GS.8 0.7 TiL.2 T2.5 Thol T5.8 7T1.7 718.9 EC.3 Bl.2 £,
73.9 T7.1 Tt.9 T&H.T Tasb TT.9 T4 BCad 0.5 Bl.6 E£3.
T5.6 T5.1 76.6 T7-1 TTal T7.4 TF.l 18.8 18.¢ 75.4 749,
T4.3 T3.3 T3.6 T3.6 T5.0 7Ta.3 T4.B Té.2 Ti.6 T&8.3 719,
5.3 Tih.l T3.8 T4.3 T6a3 T7T.4 1T7.9 T15.4 79.8 T%5.8 Al
5.7 TH.0 The5 Tha? T6.7 T¥.2 77.8 1.9 19.2 15.2 714,
5.2 75.9 75.0 5.9 T6.7 T8B.LO T8.7 15 .8 8040 T7%.5 T8.
Ta.1 Téal Thal TTal 8.1 TH.6 T12.6 80 .0 15.8 T5.3 T7.
75,7 T6.2 TS.6 Thae% 17a7 7T8.7 B0.2 B80.8 8C.S 15,7 77,
Tta2 T5.3 6.2 T6.5 T7.7 T9.3 BG.E EBl.4 £2.3 £1.5 7.
Téuu T5.7 7640 T6.2 TH,O T9.0 79.9 B0.5 B2.a 82.2 77,
Taaar Taud Tao2 T5.1 6.7 THB.6 80.1 EQ .7 ECaT £l.,2 6.
T4.3 73.18 3.1 73.8 9.4 TT.6 19.0 78.9 1S . § 71%5.6 Tha
16.9 5.3 3.6 T4.3 TéH.6 TT.7 T8 TGae 8B2.¢ BC.9 5.
75,1 T3.6 Tieb T2.8 T8 T5.5 77.5 7T7.7 BG.3 75.3 Ta.
15.8 73.8 70.8 T1.9 T3.9 74,7 15.¢& TE.S 17.1 T1€,2 12.
El.2 T8.5 T3.7 T2.9 Taa? T5.7 16.9 7T7.5 19.% T€,7 T4,
2.7 T19.2 75.40 T2 .3 T4a 6 T5.3 76.5 T4 .8 75.2 7.6 T6.
BT 8349 TT«1 T5.8 To.4 TT.1 8.8 gl.1 £3.3 TE.8 15
8e.8 8446 Tl.6 T6.5 9.5 8J.0 8l.6 82.8 BS5.% 8.1 YEB.
E7.4 8Bu.S T79.27 TR.2 B0.2 BO.2 Bl.7 82,2 €3.5 B8C.l 7.
9l.7 9l.2 84.0 B80.5 83.5 84.8 B86.7 F&€.0 F6.8 €3.3 Bl.
Bl.7T T9.8 73.9 T5.9 9.7 82.1 84.1 4.2 ESaZ £l.2 19.
Taed T2.0 6742 69.9 75.0 7he6 TT.2 78.3 15.& 7T€.3 13.
6.2 95.0 0.2 89.7 91.5 92.6 $3.9 94.6 S5.8 S4.3 63,
SIDELINE PERCEIVED NGISE LEVELS
3.8 84.5 B4.3 82.4 B3.0 84,3 85,8 B8&.4 Bt.z EE.B B3.¢&

160
1 75.8
1 79.3
& 81.7
5 82.1
2 82.1
4 TB.8
& Tia8
L 17.7
5 T6.2
2 15.4
& T4.8
7 73.8
7 14.2
4 T4.3
] 72.€
8 71.5
8 13.2
1 71.0
3] 694,17
9 72.1
a 7.6
9 73.5
6 T4al
5 72.6
2 T4.4
g 712.3
4 £6Ha.5
0 9l.1

T7.3 £9.6%

AVERAGE
SPL

73.8
73.1
15.6

17.2
78.7
7.3

15.6
Tla2
7.3

TT.6
T8.2
8.4

19.0
9.0
78.1

77.2
19.4
1.4

16.8
8l.3
8l.7

85.5
86.9
£7.8

G243
B88.1
84.9

STat

POKER
LEVEL
IPwL}

121.2
120.5
123.0

124.6
126,1
124.7

123.0
124. 6
124, 7

125.0
125.6
125.8

126.4
12644
125.5

124.6
126.8
124.8

124.2
128.7
129,1

132.9
134.3
135.2

139.7
135.5
132.3

144.8
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TABLE XIII. - Centinued. NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A,

FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NQO FOAM

[Data adjusted to standard day of 15° C and 70 percent relative humidity. SPL referenced to 2><1()"‘5 N /mz; PWL referenced to 10”13 W,]

(c} 80 Percent speed; fan physical speed, 2848 rpm; fundamental blade passage frequency, 2515 hertz

FREQUENLY ANGLE, DEG
LG 20 30 4¢ 53¢ &0Q 70 g0 99 twd 110 12¢ 13¢ 140
1/3=CCTAVE daNU SOUND PRESSHRZ LEVeEL {SPLJ CA 30.5-METER RACIUS
50 £z, T€.4 T8.4 BCa.& TE,T T8B.9 83.4 T8B.7T B0.2 79,2 LBlet T9.5 Bla.4 El.l
63 Tle2 1246 T2.1 2.8 TZa? T340 T2eb6 T3.6 Thol T5.3 Téul 7T8.0 B0.& £l.1)
80 4. T340 72.6  T1aG Tle? TleY 72.1 T3.1 T4.9 T6.4 T8.2 081l.2 B82.5 B84.6
139 Ela3 7S99 818 Tés.l 3.8 T4.3 Thal T7.6 19,1 B8OG.5 8l.& 83,7 EE.4 €£.6
125 TTe8 TS0 TT.0 T6.5 TTel T840 THBe& T9.8 80,8 82.3 83.5 84&.6 85.% 8£.5
160 TEWs  T8eq 197 8.7 15,9 Buded 79.7 80.% 8l.6 Hlet B3.2 B247 £3.4 84,9
230 T5.3 6.1 18.8 8.3 T&.8 7T7.6 TB.3 718.5 7T8,5 78,68 7TG9.6 Bl.4 8Z.€ BI.0
250 EC0u3 15,7 T3.0 Tt.% 8.7 77.3 T7Ta3 TH.3 80,3 &l.5H 82.5 €3.8 B4.2 84,7
315 FLs7 80,0 T8.8 8.8 76,8 79,7 79.7 80.5 81.2 81l.5 82.2 82.6 ¢E4.0 B3,.8
430 BU.8 75.8 79.5 TE.4 TE.1 T8.% TB.6 7946 BIo8 82.1 82.9 83,5 E4.1 E4.3
500 H2.7 8lal 79.5 76,72 TS.2 79,6 30.1 BO0.T 82.4 83,1 83.4 B4.0 84.2 RZ,2
G630 £2.3 B81.3 77.6 7%.5 TB.H T9.1 HJd.0  B0.6 82,1 83.3 £4.5 85.4 E5.1 £3,6
R0u £l Blet 79,9 TBaS 7%.L 7T9.1 T9.6 Ho.2 8l.6 83.4 Ba.6 85,7 E€.2 B84.6
L0VO ES5.3  82.1 83,5 79.8 T9,ib T9.1 8.0 B80.5 B82.3 84.1 84.3 85.4 B&.5 85.1
1259 8l.¢ B0.5 1I.&  7S.0 16,0 T2.0 792.3 B0.5 82.3 84.1 E%.1 B85.6 B85.3 84.5
leud E2.7 BL.d T9.0 T84E& TE.u T7.7 T7.7 79.4 8l.5 83.3 B84.2 84,3 PR4.1 BZ.T
2000 B2.6 BCY  TH5.3 7.8 T7.4 THed T6.9 7349 3la3 82.4 £3.6 83.4 84.1 BZ.3
2500 85,7 84.7 HI.T 82,7 8Bl.3 T9.2 75.8 78.4 80,8 8l.3 £3.0 84.9 E7.2 (3.4
3150 EE4C B3.5 8l.S 7%5.1 18,2 16,2 Ta.7 76.5 18,7 80.0 BQ.5 §€l.8 E2.7 EC.O
400U BR¢% B8Ts4 B5.,7 8344 HC.T TBos2 7547 TH42 TBeT 19,5 BUs4% Bled BZofh 8G.4
Sudu Sl.3 9C43 6S0.3 HE.S E€.8 83,3 Ti.5 To.b T9.3 T79.5 El.1 8l.é& E3.& EZ.0
€300 BG.9 S1,) 89.5 87.7 86.7 83,4 TT.9 T7.7 T9.4 T3.9 Bl.0 E2.2 Ed4.€6 T%5.7
B0QO €l.6 52.9 92.3 Sl.0 8%.1 B86.8 8U.6 T9.8 B2.86 B3.1 €4.8 E7.1 €8.8 84.1
10009 SCel Sles TU.S B9.2 88,1 86eT BU.uU T9.0 8l.9 81.0 82.0 83.2 €E4.0 8lL.4
12500 €Ca% Slal Gle3 SC.& SCa9 BUeld B84.6 B82.3 84,8 B8B5.7 E7.3 E£.9 Es.8B E£2.3
160090 E3.A 85,3 85.2 B4.2 84,7 83,1 T8.3 BRO.3 83,2 45.0 B6.T 81.0 ET.4 B2.5
20000 T8.1 7542 T9.2 V8.8 T7.0 15232 T2.9 75«4 T9.5 80.9 8l.d4 EBl.s E2.2 7Tt.7
CYERALL  JCC.1 10C.0 99.4 S8.2 S7.3 96.0 93.2 923.4 95,3 96.3 97.5 GE8.4 5G.2 7.8
CISTAMCE SIDELINE PERCEIVED AGISE LEVELS
152 .5 METCRES £9.2 TBL,7 B2.4 £6.C BT.2 870 BEsl BT.7 H9.8 Y0.5 9l.zi 91.¢& Gla.t 87,

77.2
17.7
0.0

7.7
81.8
78.9

gl.7
21.0
1645

57.4

16Q

84.3
84.3
87.1

87.3
86a4
82.6

82.4
B2.4
8l.0

Bla2
79.3
8.2

78.3
1.9
T€.8

7.2
T6.0
76.2

73.7
Ta.l
75.2

T4.3
T7.2
73.9

T445
14.2
69.9

S5.4

AVERAGE
SPL

804
11.6
9.7

g2.3
82.8
82,49

80.3
Bleé
81.6

€le6
82.1
82.5

82.7
83.0
82.8

1.8
Ble4
B3.0

8.4
82,0
85.4

85.7
8.4
88.5

52.3
50.8
88.3

§5.5

POWER
LEVEL
{PWL)

127.8
125.0
127.1

129.7
130.2
129.4

127.7
12a.a
129.0

129.0
129.5
129.9

130.1
13044
130.2

129.2
128.8
130.4

127.8
125.4
132.8

133.1
136.8
135.9

139. 7
13B.2
135.7

146.9



'TABLE XIII. - Concluded. NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A,
FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NC FOAM
[Data adjusted o standard day of 15° C and 70 percent relative ﬁumidity.' SPL referenced to 2><10'5 N/mz; PWL referenced to 10° 13 W.]

(d) 90 Percent speed; fan physical speed, 3204 rpm; fundamental blade passage frequency, 2830 hertz

FRECUENCY ANGLE, DEG AVERAGE  PURih
' SPL LEVEL
1¢ 20 30 4C 50 60 70 80 90 103 11 12¢ 13cC 149 159 160 [Phi}

1/3~CCTAVE BAND SOUND PRESSURE LEVEL (S5PL) CMN 2Q.5-METER RACIUS

54U Eza9 T8.6 8l.4 TE.T T8.4% T9.2 T9.6 8.2 80.1 81.9 él.ﬁ €2.0 B&.4 EBL2  E2.4 BS.C 82.7 13G.1
63 1545 775 T6e7 Téa2 T6.7 T6.8 T6.8 T80 78,0 78.8 80.5 8l.9 £4.0 8BE.7 87.8 B88.7 8L.6 129.0
80 T€.9  75.7 7540 4.9 75.9 5.7 7T3.7 77.0 7T7.9 79.9 82.4 84.2 £6.5 BS.0 91.5 91.7 Ba.l 13i.5
Lty £5.2 75.8 79.8 BC.3 BCe3  79.5 T9.3 8l.5 B3.3 B4.3 E0.2 EE.7 ES,T SL.7 $2.5 S3.1 86.9 134.3
125 81.8 8C.2 EU.B B0.2 Bu.5 Bl.3 B82.5 83.7 BY.3 Bb.5 B#,0 88.8 B8S.E 9.0 93,5 9l.6 8744 134.0
160 £2.5 82.9 E2.0 B2.4 €3, 84.7 B4.2 85,2 B85.7 B5.5 926.7 88,6 MRB.T FE.9 G3.5 HT.G . Bb6u% 1313.8
2J0 E2uh  B3.2 B2.2 Bl.S E2.C B2.0 82.2 B2.2 B2.7 B2.9 2.7 E5.8B ET.S E££.5 55,9 0f.é 4.8 132.2
250 B2.5 B2.7 B8Z.4 80,9 8.3 6Bl.d Bl.9 82.9 84,7 85,7 E6.5 88.1 B8Y.2 B5.9 60.0 R6.9 85,9 133.3
315 E€.3 83.3 82.6 B2.6 B4.3 83.6 83,8 Ba.46 BS5,1 85.6 B6.4 £7.5 BB.4  Ff.d  E2,3 B5.8 85.9 133.3
400 €2.0 B82.0 B2.2 82,3 £3.5 83.u 32,7 B3I.T B85.2 Bb.4 E£T,3 EE.3 EE.T E8.5 E7.7 B&4.7 85.9 133.3
530 B4a,2 82,2 83.2 82.4 83,4 U3.J 84.2 84.9 Rb.4 8B&.9 8T.T7 B7.9 88.4 £1.9 A7.2 83,7 26.1 L33.5
530 Bt.0 B4.2 £2.8 82.8 £2.5 H2.8 B83.5 A4.7 86.2 87.3 89.3 9%.1 89.7 HRELU Et.7 B2.S 86,5 133.9
400 £€.4 E£3.6 B2.8 82.4 82.9 B2.5 83.6 Bi.8 8.3 8T.4 E8.A 9G.0 SC.2 Et.3 E6.6 B30 B6.8 134.2
JRERVY] £8,7 85.2 B84.2 82,5 B3.1 B3.6 B84.4 B5.01 87.1 88.2 88.4 PS.5 S{.4 87.9 B85.9 82,1 BY.0 134.4
1250 F1.5% 84,2 83,7 82,5 B3.2 Ba.J B3.7 85,0 87.2 88.% EB,7 BS.l £%9a7 E£7.0 85.0 BI.9 86.8 13442
1600 5.8 83.1 FE2.8 82.1 E2.3 82.1 B2.4 B84.3 8b6.4 88.3 £8.3 Ef.4 BS.C 8.8 84.1 80.2 86al 133.5
2d04 BS.2 B2.0 B8l.S 80.6¢ Fla0 Bl.Zz B8l.5 B84.0 85,7 897.2 88.4 87.8 £8.9 85,5 B3.5 79.4 85.7 133.1
253 E7.7 B%2.9 85.6 84.1 B2.2 8Bl.% Blel B3.1 Bheb B5.6 E7.6 BS.0 Ef.7 £4,9 B2.4 79.3 g5, 8 133.2
315 5.6 BE,T 87.5 8€.4 B83.5 B2.7 B8l.0 82.3 83.5 B84.5 £6.2 B9,0 89,5 F£€.0 03,2 83.1 86.4 133.8
LIV} £5.8 88.0 87.1 85.1 B82.8 B8l.3 80,1 B80.5 82.6 83.6 B4.d B85.2 B86.8 B82.6 Bles TT.2 84,9 134.3
5000 $1.9 9C.6 8.4 BE.S E5.1 82.9 80.6 T9.7 82.1 02.9 B4.2 84.2 85.7 B83.1 El.2 7Té.5 BS. T 133.1
6300 €1.5 S1.7 S3.7 88.7 88.2 B85.3 80.8 B8l.2 B82.5 B2.T7T B4%.% 86,3 Eb6.7 EZ2.2 €0 76.% B7e5 L34.9
RO Sleb  52.9 SLaS 89.7 8B.4 86.2 B82.2 82.4 85.4 B85.9 E£T7.7 B9.2 89.5 B8€.6 83.2 T8.2 Gl 137.4
1004dv SU.3 SC.9 S0.6 88.5 B7.56 B6.1 8l.4 B8Ll.0 B83.2 83.4 84.% 85,1 E5.F £2.6 Bl.3 15.6 88.9 13643
12504 €€.8 GCul S0.3 £S.5 A9.8 #H.3 84.2 82.9 B85.8 B7.0 B8.& 871.7 ET.4 EB2.6 B2.&6 15.5 92.3 139.4
16600 A%5.& 87.i B7.0 89,4 8.4 85.0C B8I.9 82.3 B8B4,4 B6.5 E£7.,9 8B.1 BT7«2 B2.2 82.1 715.5 52.1 139.5%
20Q00 TS.C B8C.3 BUL7 T5.7 7%.2 78,3 T7.0 78.8 82.8 83.5 84.0 83.8 E£3.5 #C.4 7T8.8 12.1 50.6 138.0Q
CVERALL  1G1le& 1CC.9 16C.2 SB.E G8.&4 ST.5 9644 97.2 98.9 10040 1C1al 102.C 10Z.€ 1C1.7 LC2.C 10041 icl.7 149.1
DISTANCE SIVEEINE PERCEIVED wOISE LEVELS

o
o 122.5 MgTefs Tl.8 B8Ll.5 B6.3 FE.5 BS.4 6C.2 90.3 92,1 93.8 94.7 95.&6 95.S GE.: 09C.5 B8BE.4 1T8.5
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Figure 1. - Cutaway view of fan and suppressor assembly.
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Figure 2, - Full-scale fan test facility.
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1 i el
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- 0.864m (34in.) , -J’
—_TSpIitter ring— &
0724 m Surface 2 \
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Surface 2 7 L
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0,508 m ~— 0635 m (25 in, }—~———ts
20in.) L
I &
Surface 3~ 0.469 m
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m _ — ®in) =7 _

[ Sur- | Open | Perforated plate { Honeycombd Predicted
face area, | hole diameter ; hacking depth | frequency of
percent - . maximum
mm in. cm | in. noisa
attenuation,
Hz

tnlet suppressor A

1 8 127 [0.050 2,24 10,88 1250
2 3.87 Lar | .0%0 Bl 20 315
3 8 Lz | .03 .73 .68 1600

Inlet suppressor B

1 2.5 0.8 (0032 2.2410.88 1250
2 2.5 .81 | 032 T O 3150
3 2.5 81 032 173 .68 1600

Figure 3, - Inlet suppressors, Perforated plate sheet: thickness, 0.51 millimeter (0,020 in. ) material,
aluminum. Honeycomb cell size, 0.95centimeter (3/8 in. } hexagon,



Figure 5. - Inlet suppressor B.

Figure 4. - Splitter cross section showing the two
treatment depths.

22l m
(&7 in.}
L rrar
"= Surface 1 \
Flow -~ Surface 2

: _
- Surface 2 |

1

~ Surface ]

2.20m -
(8 in.)

Surface | Open area, | Perforated plate | Honeycomb backing
percent hole diameter depth
mm in. cm in.
1 8 1,2 |0,050 2.24 |0.88
2 6.3 317 ] 125 JB00 | L3156

Figure 6, - Exhaust suppressar. Perforated plate sheet: thickness, 0. 51 millimeter {0.02 in,); material,
aluminum. Honeycomb cell size, 0. 95-centimeter (3/8-in, ) hexagons.

63



Flow

64

~ Axial position of end
af outer wail liner
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ft——as e 86, d cm (34 in.)

Figure 7. - Inlet microphone probe.
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Figure 8. - Suppressar length variation. (Not fo scale.)
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Sound power level, PWL, dB (ref. 1073w

48—

G Taped inlet Iblade passage $requency
(BPF) = 2829 Hz}

144}— O First section active (BPF = 2789 HZ) —

< First wo sections active (BPF = 7851 Hz!}

& Fully actlve (BPF = 2838 Hzl

Taped intet {BPF = 2829)

First section active (BPF = 2829)
First two sections active (BPF = 2792)
Futly active {BPF = 2192}

=400

{a) Suppressor A; 90 percent speed, (¢) Suppressoer B; 90 percent speed.
W—

O Taped inlet (BPF - 1888) © Taped inlet {BPF - 1888)

1% O First section active (BPF = 1862) | O First section active {BPF - 1888}

< First two sections active (BPF = 1903) <> First two sections active {BPF - 18631
A Fuily active (BPF = 1863}

& Fully active {BPF = 1897

N

Cla |

| |1
10 20 40 60 80 10¢ 20le021 2 4 6 8 10 20 40 60 B0 100 2(1])(1(]2
Frequency, Hz

{b) Suppressor A; 60 percent speed, 1d) Suppresser B; 60 percent speed.

Figure 9, - inlet hemisphere sound power level spectra for suppresser A,
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Sound power level reduction, APWL, dB Iref, 107 By

-4 | |f||JJ1I J tllIJJJ I ] IIJ

16—

QO First section active
12 — O First two sections active
A Fully active

y RN NI | T B L Lt

{2) Suppressor A; 90 percent speed, [c) Suppressor B; 90 percent speed.

I TN P
0 20 40 60 80 100 200x10°

I
1 2 4 6 8 10 20 40 60 8D 100 200){102 1 2 4 [
Frequency, Hz

(b} Suppressor A; 60 percent speed. (d} Suppressor B; 60 percent speed.
Figure 10. - Variation of inlet hemisphere sound powar level attenuation spectra with treated length.



Sound pressure level, SPL, dB (ref. 2x10°% N/m?)

110’—

100)

~Taped inlet
s

90

80
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0 L | L | | | | 1

{a) Suppressor A; 10-kilohertz range, 20-hertz bandwidth,
80— First section active,
first two sections active,
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70

60
. (b} Suppressor A; 1-kilohértz range, 2-hertz bandwidth.
10— : ’
. /,—Taped inlet
100— i
/,FFirst section active
- - ¥ ~First two sections active

Frequency, kHz
(c} Suppressor B; 10-kileheriz range, 20-hertz bandwidth.
Figure 1L - Narrow band spectra. Microphone location, 40% radius, 30.5 meters (100 ft); 90 percent speed,
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Sound power level reduction, APWL, dB (ref, 1078w

-4
400 600, 1000 2000 4000 6000 10000 400 600 1000 2000 4000 4000
Frequency, Hz
{al 90 Percent speed. {b} 60 Percent spead.
Figure 12. - Comparisen of inlet hemisphere sound power level attenuation with theory.
= 16 — —
2 o~
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g} Experiment
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IIII|I|
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(@) Suppressor A; 90 percent speed.
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Figure 13, - Variation of inlet hemisphere sound power level reduction with fraction of ring

treatment length active.
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tnlet hemisphere sound power level reduction, APWL, dB (ref. 10713 W)

I
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= I wall portions of -
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R B 1 | 1 1 L ! | S A
due to outside wall treatment 1 10

.1
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(Length of rings activel)/(length of rings) -, Figure 13, - Comparisons of sound power attenuations per passage length over height

ratio with theoretical maximums,
(b} Suppressor B,

Figure 14, - Extrapolation of blade passage frequency attenuation '
from ring section of liner ko abtain attenuation atiributed to :
outside wall treatment,
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Sound pressure level, SPL, dB tref. 2x107° N/m?)
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Figure 16. - Effect of taped inlet rings on diractivity of noise, One-third octave band data, no exhaust splitter; radius, 30,5 meters (100 ft).
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Figure 17. - Effect of taped exhaust splitter on noise. Taped intet with taped rings; taped exhaust: one-third octave band data; radius, 30,5 meters {100 ft}.
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Figure 18. - Effect of splitter rings on sound power level spectra at 80 percent speed,



Sound pressure level, SPE, dB {ref. 21077 Nim )
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(a) Distance from outer wall, 3.40 centimeters (1.3 iri ).
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Figure 19. - Narrow-band spectra from radial acoustic probe. Suppresser B; 90 percent speed.
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Figure 20, - Radial variation of blade passage tone at 90 percent speed; narrow band data.
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Figure 2L - Effect of foam on outside of fan cowl on noise at 90 percent
speed. Frequency, 2500 hertz; radius, 30.5 meters (100 fth; one-
third octave band data for suppressor A.
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Figure 22, ~ Effect of foam cow! treatment on otal power spectra at 90 percent speed for
Suppressar A,
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